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Editorial 


Modern Methods of Mass Postgraduate Teaching 


ENTISTRY and its various specialties—some of which our JOURNAL repre- 
sents—have made great forward strides during the last decade in the ap- 
plication of the basic sciences, the perfection of skills, and the enlargement of 
the scope of our professional activity. The horizon of dentistry has been en- 
larged in our educational centers, but facilities for graduate, postgraduate, and 


internship training are pitifully inadequate. What can we do about this de- 
plorable situation? How can we be of service to those members of our pro- 


fession who are unable to find opportunities to further their knowledge? 

The College of Dentistry of the University of Illinois last year inaugurated 
a revolutionary experiment in mass education of dental practitioners. The ex- 
periment was found so successful that it was continued this year. Every month 
for two hours the University broadeasts by telephone a symposium on ‘‘ Current 
Advances in Dentistry.’’ Two hundred and fifty cities in the United States 
and Canada are registered for this hookup, and over 10,500 individuals in 
groups of 25 or more have subscribed to listen to prominent educators and re- 
search workers from many universities in all parts of this country and Canada. 
Further evidence of the wide popularity of this plan is gained from the fact 
that inquiries for participation have been received from Mexico, South America, 
and Australia. Through a labyrinth of 18,000 miles of telephone wires and the 
splendid cooperation of the American Telephone Company, this new technique 
for mass dissemination of knowledge is now proved a great success in the field 
of modern teaching. 

Television offers another medium for mass education with the advantage 
of combining auditory and visual methods. At the recent meeting of the 
American College of Surgeons in Boston, various operations were dramatically 
televised in color from the Massachusetts General Hospital to lecture halls of 
the hospital and other parts of the city. Television makes it possible for large 
numbers to hear and see famous doctors. Patients may be presented for diag- 
nosis and operative procedures may be demonstrated so that each individual 
in the audience can see clearly every step, as well as if he was taking part in 
the operation. 

Phonevision, when finally perfected and accepted by the Federal Com- 
munications Commission, may well be the means of limiting the reception of 
such professional broadcasts to the television receivers of groups subscribing 
to the program. Under this system, the television set, equipped with a special 
apparatus, can pick up only the broadcast if the telephone company supplies 
by telephone wire a supplementary part to the one received over the air. It is 
well that in these dark days, beclouded by a third World War, we may look 
forward to great progress in education and science. 

 - © A 








Operative Oral Surgery 
ORAL TUMORS, BENIGN AND MALIGNANT 
THomas J. Cook, D.D.S., Miami, Fa. 


HE oral cavity is lined with mucous membrane. This membrane varies in 

morphologic structure in different areas, depending upon the function of, 
and mechanical influence in, the region. The dentist, because of his thorough 
knowledge of normal and abnormal within the oral cavity, is able to recognize 
lesions of the oral mucous membranes, and to utilize his knowledge of dentistry 
in interpreting lesions within the jawbones. 

Practically all the histologic varieties of tumors found in other parts of the 
body occur in the mouth. They form from the oral mucosa and other embryonic 
and mature structures that compose the soft tissues in and about the oral cavity.’ 

The jawbones are subject to the development of practically all the tumors 
that involve bony tissues, and in addition may be the site of origin of cystic and 
calcified tumors of the odontoma group.” 

It is not within the scope of this paper to go into details of benign and 
malignant tumors of the oral cavity. It is realized, however, that it is of primary 
importance for the dentist to familiarize himself with such tumors because the 
early diagnosis of malignant lesions may offer the only hope of saving the life 
of the patient, as the progress of the lesion to an inoperable stage can be very 
rapid. 

Epulis 

This term has been applied generally to any kind of abnormal gingival 
growth. It applies to a tumor occurring upon the gingiva, and embraces 
equally well a considerable variety of growths. Blair and Ivy* described 
epulis as a circumscribed growth from the alveolar ridge at the gingival 
margin of the teeth, having generally a rather narrow pedicle and spreading 
thence over the gingival surface, often displacing or covering teeth. They 
have classified these growths as (1) fibroma, (2) fibroangioma, (3) giant cell 
tumor. 

Anderson‘ feels that the various types of epulis, classified according to 
their characteristic histologic structure, may represent different stages of 
development of the same growth. In his younger patients with epulides the 
pathologie slide demonstrated giant cells, while in the older epulides, found 
in patients in the third decade of life, regular laminated trabecular bone was 
demonstrated. 


Read before the Postgraduate Dental Short Course held on the University of Florida 
Campus, Gainesville, Fla., June 8, 9, and 10, 1950. 

The course was conducted by the General Extension Division of Florida in cooperation 
with the Florida State Dental Society and supplemented by the Bureau of Dental Health of 
the Florida State Board of Health. 
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It is generally agreed that tumors falling in this classification should be 
removed surgically. Blair and Ivy* suggested the following procedure. 
‘‘Under local anesthesia, an incision in the healthy gum is made, just outside 
the limits of the growth, down to the bone. Through this incision, the tumor 
is then freed as much as possible from its soft tissue attachments. The tooth 
most likely to be involved is then extracted, and the tumor may come away, 
attached to the neck of the tooth by the dental periosteum.’’ The tumor is 
placed in 10 per cent formalin and sent to the laboratory in a container 
with the patient’s name, a short history, and the area from which the tumor 
was removed. 





Fig. 1.—A, Soft, fibroangioma type epulis. 

B, Tumor on removal was found attached to the tooth root. 

Pathologic study demonstrated areas of small round cell infiltration separated by areas 
of fibrous tissue, also a distinct hemorrhagic area. 

C, Hard, fibroma type epulis. 

D, Tumor grew to considerable size on the lingual of the mandible. 


Papilloma 

This is a hLenign epithelial tumor which frequently is seen in the oral 
cavity on the mucosa of the cheek, the tongue, or palate. It oceurs singly 
or multiply and has peduneulated or sessile attachments. Thoma’ deseribed 
the papilloma as either soft outgrowths of squamous epithelium or as hard 
hornified warts in areas of ectodermal] epithelium affected by progressive 
keratosis. The treatment of choice is the surgical removal of the tumor in 
its entirety. 
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Mixed Tumor of Salivary Gland Type 


The mixed tumor, which is slow in growth, tends to be encapsulated. Its 
consistency. usually is firm, but may be smooth or nodular, and as a rule it is 
not painful. The majority of cases occur between the ages of 20 and 40 years. 
When found in the salivary glands, 90 per cent are found in the parotid, and 
10 per cent in the submaxillary. It is seldom found in the sublingual gland 
and may be found on the palate, pharynx, lip, or cheek. When found on the 
palate it usually occupies one side of the medium raphe. It is believed to be 
epithelial in origin. The accidental separation or sequestration of embryonic 
cells during the early development of face and neck, i.e., the cell rests sup- 
posedly left behind during embryonic development, are said to be the respon- 
sible factor in the deevlopment of these tumors. Surgery, complete excision 
without rupture of the capsule, is the treatment of choice. If this removal is 
complete, including all the lobulations, prognosis is good in regard to recur- 
rence. 

Gingival Hyperplasia 

This is a disorder described by Goldman® as a marked enlargement of the 
gingiva, the cause of which may be local or systemic, the most prominent 
among the local causes being dentine pressure, oral sepsis, malocclusion, and 
mouth breathing. Prominent among systemic conditions producing gingival 
hyperplasia are blood diseases, Dilantin intake, and pregnancy. 

Dilantin Hyperplasia.—Dilantin Sodium, an odorless white powder with 
bitter taste, soluble in water and administered in capsules, is a derivative of 
glycol urea. This drug was found to be effective in the treatment of epilepsy 
in 1938 by Merritt and Putnam.’ Since the introduction of this drug many 
papers® * ® have appeared describing the side reaction in the oral cavity of 
patients taking it; it is called Dilantin hyperplasia. The proliferations appear 
growing out of the inferior surface of the free margin of the interdental 
papillae. In the early stages the gingivae appear congested and friable but 
later become hard, firm, and may extend to the occlusal surface of the teeth. 

Leucemic Hyperplasia.—Accumulated evidence collected from clinical 
data of cases of blood dyscrasias has established the fact that in many in- 
stances symptoms appear in the mouth as the first sign of the disease. In 
leucemia according to Kracke and Garver’® there is widespread hyperplasia of 
the hematopoietic tissues. They stress the hyperplasia of the gingiva. 
Maloney" felt that the oral lesions of acute leucemia which are confined 
mainly to the gingiva are due to infiltration of leucemic cells. At times the 
swelling is so extreme that the gingivae cover the teeth. Cook’ reported two 
eases in which the patients applied for dental treatment because of extensive 
hyperplasia of the gingiva and were found to have leucemia. 

Pregnancy Hyperplasia.—The fact that changes do occur in the gingival 
tissues during pregnancy is recognized by the profession. Ziskin and Nesse*™® 
placed these changes under five major classifications, ranging from the com- 
monest form characterized by bleeding of the gingivae, to the so-called 
‘‘pregnancy tumor.’’ They described this tumor as being for the most part a 
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single growth which at the outset appeared to be an overgrown gingival 
papilla. After it has attained considerable size, it resembles an epulis, which 
varies in size from 1 to 2 em. in diameter, and sometimes may grow larger. 
Ziskin, Blackberg, and Stout" felt that the significant change in the gingivae 
during pregnancy is a hyperplasia of the epithelium and a loss of surface 
keratin with the probability that hormones are the causative agents. 





Fig. 2. Fig. 3. 


Fig. 2.—A, Areolar hyperplasia caused by denture. 

B, Carcinoma. This granular and fungating type of tumor had been present for five 
months before the patient applied for treatment. He first tried to correct his denture with a 
file and sandpaper. 

Fig. 3.—A, Torus palatinus; a form of hyperostosis, benign growth of no pathologic 
significance. 

B, Carcinoma. This tumor had its origin in the maxillary sinus. 


Blum” reported a series of cases of pregnancy tumors and advised that the 
tumor be removed surgically to prevent bleeding and recurrence, especially 
since the operation is simple and conservative. 
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Cancer 
There never has been a time when interest in cancer has been greater than 
it is now. The foremost reason for this interest is that there are few families 
in which it has not caused a major problem or a death. 


Precancerous Lesions.—It is generally accepted that precancerous lesions 
exist as intermediate stages between normal tissue and full-blown cancer. 
These lesions are considered as a stage or symptom indicating an increased 
chance of malignancy occurring at a particular site. It is likely that only a 
portion of malignancies are preceded by noticeable ulceration and that other 
premalignant areas are unnoticed because they cause no pain or disturbance in 
function. (This is the reason that this type of lesion is frequently detected in 
routine dental examination. ) 

The most definite precancerous oral lesion is leucoplakia, a hyperkeratosis 
of the mucous membrane epithelium which usually appears as a sharply 
demareated, slightly opaque white patch. In early stages, it is flat and not 
palpable, but without treatment it tends to become raised, finely granular, or 
even papillary in texture and definitely palpable. Induration of this keratin- 
ized area may occur, and with it fissures may develop. Leucoplakia is signif- 
icant as a precancerous lesion mainly because it indicates the existence of 
chronic irritation. 

Cancer of the Mouth.—In a suspicious lesion of the oral mucosa, rule out 
eaneer first. No harm ean be done by suspecting cancer and in applying such 
diagnostic measures as may be necessary to eliminate the possibility of 
eancer.’® 

Malignant tumors of the mouth and lips, because of the possibility of their 
being recognized early, and because of their accessibility, offer a good prog- 
nosis in a high percentage of cases, if treatment is instituted promptly. 

It is a recognized fact, that if a patient with a cancer of the oral mucosa 
receives incorrect treatment, such as the extraction of a tooth, the correction of 
a denture, or the application of a drug to the lesion, it takes months before 
that patient actually receives the proper treatment for the malignancy. 


Causative Factors—Chronic irritation is considered by many as being an 
outstanding etiologic factor. It is felt that chronic irritation is more often 
present in the mouths of men, and it is true that there is a greater frequency 
of the disease among men. The relationship of the use of tobacco in the 
development of carcinoma is frequently discussed. It is a known fact that 
where there is leucoplakia present and the patient is a heavy smoker, if the 
individual will stop smoking the leucoplakia will gradually disappear; we 
have seen this happen in women as well as in men. 

Dental sepsis, irregular and ragged teeth are frequently associated with 
cancer, as are ill-fitting bridges and dentures. Carcinoma is seen in the 
mouths of patients who are edentulous and have never worn dentures ; whether 
an early lesion was present at the time that teeth were removed and was not 
noticed is a difficult question to answer. 
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‘‘Chutta ecaneer’’ of India is deseribed by Khanolkar and Suryabai.”” 
This is a carcinoma of the hard palate which clinicians regard as due to 
irradiation from the habitual smoking of a cigar called a chutta with its 





Fig. 4. Fig. 5. 


Fig. 4.—A, Papilloma; a benign tumor which was attached to the tongue by a pedicle. 
B, Carcinoma ; a large sessile type tumor which had been present for “over a year” 
before the patient applied for treatment. 


Fig. 5.—A, Leucoplakia; a thick white, leathery type of leucoplakia which had been 
present for “many years.” 

B, Carcinoma; this patient had late syphilis and had never been treated for this disease. 
The carcinoma developed in an area of leucoplakia. 
burning end inside the mouth. Hospital records indicate that leucoplakic 
lesions of the hard palate are frequently observed among chutta smokers. A 
carcinomatous process commences in an area of altered, opaque epithelium or, 
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more frequently, starts as a small uleer of a button-like nodule in a deeply 
congested, irritated patch of mucous membrane. ‘‘Khaini cancer’’ also is 
considered... The inhabitants of Bihar, particularly men, are addicted to the 
use of khaini, a mixture of a powder of dried tobaceo leaves and a small 
amount of lime. This is carefully rubbed in the palm of the left hand with the 
thumb of the right hand until the desired mixture is obtained. A pinch of 
the mixture is then deposited in the groove between the front teeth and the 
lower lip and left until it gradually becomes diluted with saliva and is 
swallowed. It is replaced with a fresh mixture at frequent intervals during 
the day. The resulting changes in the mucosa had not been carefully studied 
at the time of their report, but in a number of cases a superficial ulcerative 
process commences in a red, congested mucosa lining the gingiva and lip. 
The supervening growth is a squamous cell carcinoma, of the type usually seen 
in the buceal mucosa. 

During the past year the following patients were seen in the Tumor Clinic 
at Jackson Memorial Hospital: 


1. The patient was Mrs, E. R., aged 60 years. 


History.—Four years previously she had several teeth removed. At that time she was 
warned of a lesion on her left cheek, and a letter was writen by the dentist to the patient’s 
physician asking that the nature of the lesion be investigated. The patient went to a 
‘*doctor’’ who treated her cheek with a ‘‘blue light,’’ then to another who treated the 
cheek and mucosa of the maxilla with silver nitrate for three months, and finally to a physician 
who referred her to the Tumor Clinic where a biopsy was done and a diagnosis of squamous 
cell carcinoma was made. 


2. The patient was Mr. H. McC., aged 65 years. 


History.—Twenty months previously full dentures were inserted. Three months previ- 
ously a soreness developed at the base of the tongue on the right side. The patient thought 
that his lower denture was cutting beneath his tongue and he went to a dental laboratory 
and had his denture ‘‘cut down.’’ He began to get worried about cancer and applied to the 
Tumor Clinic, where a biopsy was done and proved to be squamous cell carcinoma. 


3. The patient was Mr. O. D., aged 67 years. 

History.—He applied to the Dental Clinie of Jackson Memorial Hospital for tooth ex- 
traction and, on finding a lesion of the mucosa in the mandibular left molar region, was 
referred to the Tumor Clinic immediately. Biopsy was done and a report of squamous cell 
carcinoma made. 


4, The patient was Mr. J. G., aged 65 years. 

History.—Several weeks previously he went to a dentist and had the four mandibular 
incisors removed because they were sore and there was a growth under the tongue, anterior. 
A week previously the patient returned to have other teeth removed and the dentist referred 
him to the Tumor Clinic. Biopsy report of tissue taken from beneath the tongue revealed 
squamous cell Carcinoma. 


5. The patient was Mr. 8. W., aged 68 years. 

History.—He has been wearing full dentures for seven years. About eight weeks previ- 
ously he first noticed a growth in his mouth and was unable to wear his denture. He was 
referred to the Tumor Clinic where a biopsy was done and proved to be squamous cell 
carcinoma. 
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The following patients were seen in the office: 


1. The patient was Mr. J. K., aged 58 years. 

History.—He first noticed a lesion under his tongue while on vacation. In the be- 
ginning it was particularly annoying at mealtime. On his return he went to a physician 
who applied AgNO, on several occasions. Since the condition was no better he was referred 
to a radiologist who did a biopsy, and the report was carcinoma. He was referred to this 
office for the removal of teeth previous to having irradiation. 


2. The patient was Mr. J. L., aged 66 years. 

History.—Three months previously the patient had a partial lower denture inserted; one 
week previously he developed a ‘‘sore spot’’ beneath the denture and was unable to wear it. 
He was referred to a surgeon and a biopsy was done which proved to be squamous cell car- 
cinoma. He was referred here for the removal of teeth from the area to be irradiated. After 
the wound healed irradiation therapy was started. 


3. The patient was Mr. C. H. P., aged 56 years. < 

History.—One hour previously the patient was seen for the first time by his dentist 
because of a sore under his tongue. He had read in the paper about ‘‘Babe Ruth’’ and 
decided it was time for him to have something done about it. The dentist immediately re- 
ferred him for consultation. A biopsy was done and in three days a report stated, ‘‘Car- 
cinoma, squamous cell.’’ Treatment was started immediately by a radiologist. 


Delay in Diagnosis.— 

New'® of the Mayo Clinie stated that ‘‘one frequently encounters cases of 
malignant disease in which the proper treatment has been delayed because the 
diagnosis of Vineent’s infection has been made from a positive smear.’’ 

Leach and Robbins,’® in a study of a series of cases to determine delay and 
culpability, placed the blame in patient alone in 32.0 per cent, patient and 
physician, 10.8 per cent, physician alone, 27.8 per cent, no delay, 29.4 per cent. 
In the group studies that included cancer of the oral cavity, it was found that 
inability to make a diagnosis or failure to refer the patient within one month 
occurred in 25.2 per cent, correct treatment but delay after no response, 6.2 
per cent, no treatment and no advice, 6.2 per cent, wrong advice, 14.0 per cent, 
and wrong treatment, 40.6 per cent. 

Figi®® emphasized ‘‘the need for further education of the publie to an 
appreciation of the malignant possibilities of various oral lesions and the 
necessity of early consultation; also, of increased diagnostic acumen on the 
part of the dentist and physician and earlier and more effective therapeutic 
measures in these cases. Recognition and proper treatment of premalignant 
and early malignant lesions will go a long way toward reducing the mortality 
in this condition, and the best efforts of dentists and physicians should be 
directed to this end.’’ 

Case Reports 

Case 1.—Mr. H. L., aged 80 years, applied to the Dental School, University of 

Pennsylvania, on April 4, 1941, complaining of a growth in the maxilla. 


Previous History.—About five months previously the patient first noticed a lesion at the 
anterior surface of the hard palate; it was not painful. He had been wearing a full upper and 
lower denture for many years. When the growth was first noticed the patient attempted to 
correct the denture with a file and sandpaper. ‘He did not consult a dentist at that time. 
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Findings.—There was a large lesion about 4 by 5 em. in diameter which extended from 
the anterior alveolar ridge on the hard palate across the paragingival space and on to the 
inside of the upper lips. The lesion was granular and fungating in type. 

A biopsy was done and reported as carcinoma. An x-ray of the maxilla revealed neo- 
plastic changes. 


Comment.—Delay and culpability in this case were on the patient who did not apply 
for examination until five months after the initial lesion made its appearance. 


Case 2.—Mr. J. R. C., aged 55 years, was referred by a dentist for treatment to the 
Dental School, University of Pennsylvania, on Oct. 2, 1941. 

Previous History.—In October of 1940 the patient applied to his dentist for a pro- 
phylaxis. Two weeks later he felt that he had bitten his cheek and used black tea as a mouth- 
wash. Three weeks later he went to a physician who treated his cheek with silver nitrate and 
continued to do so once, sometimes twice, a week for three months. He then referred to a 
clinic where he was seen by a physician, but because of his work was unable to return, and the 
physician treated him at his office for three months by applying medication locally to the 
cheek lesion. He returned to his dentist who had seen him six months previously, and he 
then advised that he have three teeth removed, which was done. There was a postoperative 
reaction which was described to the patient as ‘‘Novocaine poisoning,’’ and he was treated 
for such. He was then referred to another dentist who sent him to the Dental School. 

Findings.—There was a definite ulcerative neoplasm which occupied the posterior one- 
half of the alveolar margin on the left side of the mandible. It extended onto the buccal 
mucosa overlying the masseter muscle. There was one node in the left submaxillary region 
which measured about 2 cm. in diameter, which was freely movable and probably metastatic. 

A biopsy was done and reported as squamous cell carcinoma, grade 2, X-ray examination 
reported ‘‘malignancy invasion of the left mandible.’’ The patient was presented to the 
tumor board where the prognosis was given as 25 per cent. 

Comment.—This patient was treated for almost a year by both dentists and physicians 
for a lesion of the mouth. Silver nitrate was applied to the growth and teeth were removed; 
at no time during this period was a biopsy done to determine the nature of the lesion. As is 
shown in the findings a biopsy proved the tumor to be malignant; x-ray examination demon- 
strated invasion of the mandible and the prognosis was given as poor. Delay and culpability 
in this case certainly could not be placed on the patient. 


The Pathologist’s Responsibility.2:—‘The pathologist has definite limita- 
tions of responsibility. He is responsible for the proper handling of tissue after 
it reaches his laboratory. He, however, can diagnose only the tissue submitted. 
If this tissue is poorly selected and does not reveal tumor, it is not his responsi- 
bility. If a negative report is given, then a false sense of security may be 
engendered by the physician who submitted the inadequate material. The 
pathologist will give the best diagnosis who not only has adequate material, but 
has all the pertinent data regarding the patient on whom the biopsy has been 
made. He should know the name, the age, the sex of the patient, the duration 
of the disease, the exact location of the lesion, its size in relation to other 
organs, and al] details of previous treatment (surgical or radiotherapeutic.) ’’ 


Case 3.—On May 4, 1948, the following letter was sent to a pathological laboratory: 

‘‘T am sending in the mail today two bottles of specimens which in our correspondence 
we will refer to as Case (1-48. 

‘‘History.—A man, aged 56, was seen with the complaint of pain under the tongue, 
anterior. He was of Polish extraction and spoke little English. 
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‘*Findings.—An area of ulceration in the floor of the mouth and the midline which 
appeared to extend into the gingiva on the lingual surface. There was limited motion of the 
tongue. There appears to be involvement of the submaxillary nodes, particularly on the left 
side. 

‘*Operation.—Removal of six mandibular anterior teeth, under novocaine anaesthesia. 
Patient bled profusely. 

‘*Specimen #1.—Large piece of tissue from the labial surface. (The lesion did not 
appear to involve this area.) 

‘*Specimen #1.—Small pieces of tissue from the lingual. (The lesion did extend into 
this area.) 

‘*Specimen #2.—The teeth which were removed, with attached tissue. 

‘*TIt will be of interest if you can make a diagnosis on the tissue still attached to the 
teeth, if so, it is a great ‘teaching point’—because in cases where teeth are removed and 
there is an ‘abnormal growth’—often time would be saved in diagnosis and treatment, if this 
tissue were studied.’’ 

On July 17, 1948, the following report was received: 

‘*TIn reference to your Case Cl-48, would it be possible for you to forward this patient’s 
name in order that our records may be complete. There has been some delay in processing the 
tissue in this case because of events beyond our control. We hope you will overlook this delay. 
All of the specimens were processed together, and that which was adherent to the teeth was 
removed. Our report follows: 

‘* Microscopic.—Fragment of fibrous connective tissue showing considerable collageniza- 
tion and a minimal vascularity. The covering epithelium is edematous and hyperplastic. 
There is some parakeratosis. Chronic inflammatory elements, chiefly small lymphocytes and 
plasma cells, are seen dissecting their way between the bundles of fibrous connective tissue. 
There is no evidence of a specific change in this material. We cannot do otherwise than to 
consider this a nonspecific granulation tissue, probably associated with an infectious process 
about the teeth. Would it be possible for us to see the x-rays in this case so that they may be 
copied and ineluded in our records? 

‘<We shall be happy to forward additional information to you on this patient should it 


be considered necessary. 





** Diagnosis.—Granulation tissue, mandible. ’ 

On Sept. 24, 1948, the following report was received: 

‘*The following is our report in the ease of B. 8. (Cl-48). This report will supplement 
the previous data submitted to you, as a result of the examination of the soft tissue proc- 
essed: 

‘* Microscopic.—A section of an incisor tooth to which is adherent on one lateral surface, 
fragments of epithelial tumor tissue. These are infiltrating strands of squamous epithelial 
cells showing some cornification. The tumor elements appear to infiltrate directly into the 
periodontal space, and are in close association with the cemental surface. Some inflammatory 
elements are noted. 


‘* Diagnosis.—Carcinoma, squamous cell, alveolar structures. ’ 


Comment.—Apparently the laboratory examined only specimen No. 1 which was a large 
piece of tissue from the lingual surface, and as stated in the original letter, ‘‘the lesion did 
not appear to involve this area,’’ and neglected to examine the other tissue, which was later 
reported carcinoma. 

It is only fair in this instance to place the blame on the laboratory. 


Case 4.—A girl, aged 10, was referred for consultation on Oct. 12, 1947, because of an 
enlargement of the right side of the mandible. A letter from the patient’s dentist read 
as follows: ‘‘This ten-year-old girl came to me about six months ago with a growth 











12 THOMAS J. COOK 


buccal to her right first molar tooth. I presumed it to be an epulis and the child was 
referred for examination and treatment. The growth was removed, as was the tooth. 
Shortly thereafter, the area again underwent rapid change and the child was again 
referred for treatment. An unerupted tooth was removed, also tissue was taken for 
pathological study. A biopsy report did not show any malignancy. Now the mandible 
seems again to be undergoing an abnormal growth.’’ 


Previous Treatment.—On May 5, 1946, dental films were made and a partially erupted 
mandibular right second molar was removed. On Sept. 7, 1946, the mandibular right first 
molar was removed. A biopsy was not done at this time. On Nov. 23, 1946, the area of recent 
extractions was curetted and the tissue was sent to the laboratory for study. The laboratory 
report was as follows: 


‘“Microscopic examination reveals a section of a cellular tumor the surface of which 
is ulcerated and infiltrated with polymorphonuclear leukocytes. The tumor cells are small and 
uniform in appearance. They are composed of large deeply staining cytoplasm. These cells 
appear in large masses and form sinus spaces filled with red blood cells and large areas of 
fibrosis are scattered throughout. 


** Diagnosis.—Capillary hemangioma with ulceration and infection.’’ 
On Jan. 22, 1947, the area was again operated upon, the second premolar was removed, 
and tissue was again sent to the laboratory for study. Laboratory report: 


‘*Microscopic examination reveals several irregular pieces of tissue of different composi- 
tion, one is composed of extremely vascular granulation tissue, containing numerous cystic 
vascular channels filled with red blood cells and separated from each other by loose areolar 
tissue infiltrated with lymphocytes and histocytes. Another is composed of newly formed bone 
with a matrix of vascular fibrous tissue. The bone spicules are surrounded by osteoblasts, 
in some areas there are small masses of osteoid tissue, in till another there is dense fibrous 
tissue exhibiting a foreign body reaction. An enamel body is also noted. In my opinion the 
above microscopic finding represents an abnormal response to injury rather than a true neo- 
plasm. The response is characterized by granulation tissue formation, fibrosis and osseous 
metaplasia of the fibrous tissue following extraction of a tooth. It is a hyperplasia and 
metaplasia rather than a neoplasia. While the above is my opinion, an ossifying fibroma 
cannot be entirely ruled out.’’ 

Family History.—The patient was one of five children. They had the usual childhood 
diseases, but nothing of a serious nature. The parents, who were in their early forties, ap- 
peared well nourished and healthy. 


Examination Findings.—On Oct. 12, 1947, the right side of the mandible appeared 
unduly prominent and there was a diffuse swelling extending along the inferior border of the 
mandible and under the tongue. It was hard and painless. The second premolar and first 
molar were missing. The alveolar process in this region was enlarged and firm. 

X-ray examination reported Oct. 13, 1947: ‘‘In the body of the mandible on the right 
side, there is a large lesion exhibiting rarefaction and sclerosis which extends into the sur- 
rounding soft tissues in a radial pattern suggestive of a ‘sunburst’ effect. The appearance of 
the lesion is most suggestive of osteogenic sarcoma. ’’ 

Biopsy Oct. 21, 1947, and pathologie report, Oct. 14, 1947, stated: An incision was made 
in the skin at the inferior border of the mandible and by blunt dissection the mandible was 
exposed. A small portion of the outer plate was removed and scrapings taken for laboratory 
study. 

Macroscopic.—‘‘The specimen consists of three small irregular reddish-gray pieces of 
tissue. Two of the pieces contain bone.’’ 

Microscopic.—‘‘ Microscopic examination reveals a tumor invading bone with bone 
destruction and new bone formation. The tumor itself is extremely cellular and is composed 
of moderate sized round, oval and fusiform shaped cells with round nuclei some of which 
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contain punctate chromatin material and anywhere from one to four nuclei. The nuclear 
membranes are distinct while the cell membranes are usually indistinct. Many mitotic figures 
are noted. In general the cells have no particular arrangement but appear in a large mass 
with no intervening intercellular material or matrix. In several areas, however, groups of 
tumor cells are separated from each other by red blood cells which touch the cells. In a few 
areas groups of tumor cells are arranged about a small circular space suggesting gland 
formation. In other areas pseudo-rosettes are noted. Adult lymphoid cells appearing singly 
and in small groups are seen between the tumor cells. Blood vessels are moderate in number 
and thin walled. 

‘Special stains (Mucicarmine and Elastic Tissue) reveal the absence of mucin and 
elastic fibers. A reticulum stain reveals the presence of a small amount of reticulin confined 
to the walls of the blood vessels. There is no reticulin between the tumor cells. The trichrome 
stain reveals the absence of any intercellular matrix and supporting structure. 

‘*After careful study I have come to the conclusion that it is impossible to make an 
exact diagnosis, as this tumor is too undifferentiated. With all the study and special staining, 
I have not been able to determine definitely whether the tumor cells are of epithelial or 
lymphoid origin. This being the situation a definite diagnosis cannot be made. One thing, 
however, is certain, and that is that this is a malignant tumor. While I cannot make a definite 
diagnosis, I am of the opinion that this tumor is a lympho-epithelioma and extremely sensitive 
to x-ray. Another pathologist reviewed the sections and in a personal communication thinks 
that the tumor is malignant but that it is of lymphoid origin and hence a lymphosarcoma.’’ 

Treatment.—After extensive x-ray studies ruled out disease other than in the mandible, 
it was decided to treat the patient with x-ray. Treatment was given at Jackson Memorial 
Hospital, Miami, Fla. The dosage was considered maximum for the patient and adequate for 
the tumor. One year later x-rays were again made of the mandible and it appeared that 
the patient benefited from the radiation; however, in another six months there were late radia- 
tion changes in the skin and in the mucosa of the right side of the mandible. The patient 
died six months later, which was two years after the radiation therapy was completed. 

A letter from the referring dentist on Dec. 18, 1949, read: ‘‘I thought you’d like to 
know that S. J. died last week. Her last two months were pretty bad. I am told by the 
attending physician that the cancer had metastasized throughout her body to the point where 
her skin was full of nodules. The family were thankful that she died because she suffered so 
much. ’’ 

Comment.—It appears that in this case the original tissue which was obtained for 
pathologic study was removed from within the oral cavity and was superficial. In discussing 
the case with the pathologist who made all the examinations, he stated that he had a rather 
incomplete history and had not seen the x-ray films. As a matter of fact, adequate x-ray films 
had not been made or adequate tissue submitted for study, so that the responsibility here for 
delay of treatment should not be placed on the pathologist. 


Medicolegal Aspect 


In a recent case** presented to the United States Court of Appeals, District 
of Columbia, the records showed the plaintiff (patient), a man aged about 70, 
had been in delicate health for a number of years. In 1943 he procured a 
denture from a New York dentist ; some sharp points or prongs on it caused a 
puneture wound in his tongue. When he first noticed the wound it was about 
the size of a pinhead. This wound caused him considerable pain and in 
September, 1944, he consulted the defendant, a licensed dentist in Washington, 
D. C. By that time the wound was about the size of the phosphorous end of a 
match and exposed raw flesh. It showed no tendency to heal. The defendant 
expressed the opinion that the wound was caused by a faulty denture, warned 
the plaintiff to discontinue using it, and agreed to make a new one. He also 
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gave the plaintiff a prescription for an antiseptic mouthwash, Metaphen (nitro- 
mersol), and advised the plaintiff to use it on his tongue three times a day. 
According to the plaintiff, the defendant further told him that he could do as 
much for him as any physician. The wound continued to grow and spread, 
however, and by June, 1945, covered a large part of the plaintiff’s tongue. 
During that month the plaintiff consulted a general practitioner for a physical 
examination. The physician noticed the lesion and observed that the glands 
in the plaintiff’s neck were swollen; he advised the plaintiff to go to a 
pathologist, who diagnosed the condition as cancerous. The plaintiff subse- 
quently went to a cancer specialist who performed an operation on the glands 
of the plaintiff’s neck. It was the plaintiff’s contention that the treatment by 
the defendant dentist was the cause of the cancer. 

At the trial three physicians were called by the plaintiff. The first, the 
general practitioner, testified that he knew about as much, and no more, on 
the subject of cancer as the average general practitioner in the District of 
Columbia. He admitted not only that he did not know whether the sore on the 
plaintiff’s tongue was cancerous, but also that he did not know what caused 
the sore or the cancer. The pathologist testified that he did not know what 
caused the cancer or when the plaintiff’s tongue had first heeome cancerous. 
In his opinion the application of Metaphen, either diluted or in full strength, 
would ordinarily have no deleterious effect. The plaintiff’s medical witness, 
the cancer specialist, was asked whether, from his own examination or from 
any manifestations of cancer that he observed, he could testify as to when or 
how the cancer originated. He replied in the negative. He was unwilling to 
say whether the cancer had existed ten years or a much shorter period, and 
testified that from his examination it was not possible to tell what the condi- 
tion of the tongue had been one year prior to the time he saw it. He was like- 
wise asked whether the wound in the tongue, if it was originally caused by a 
puncture from a sharp protruding object, would have caused a cancerous 
condition. He answered that he did not know, that the point was debatable. 

‘‘A eareful search of the record, said the Court of Appeals, discloses no 
word of testimony from any witness on which a jury could base a conclusion 
that the dental work done by the defendant, some months after the wound on 
the tongue developed, was the responsible cause of the plaintiff’s cancer; and 
there is likewise not a word of evidence to show any causal connection between 
the defendant’s work in fitting and making the dentures and the cancerous 
condition. We hold, continued the court, that the record is wholly and en- 
tirely devoid of any evidence on which a jury could reach a conclusion that 
anything done by the defendant actually caused the plaintiff’s cancer; hence, 
in telling the jury they might find that the defendant caused the cancer, the 
trial court erred. The subject matter of the controversy is the highly special- 
ized subject of cancer, as to which laymen have no knowledge and as to which 
both court and jury must depend on expert evidence. Here, as we have seen, 
there is not a jot or tittle of evidence as to what caused the cancer. There is 
accordingly a total lack of evidence on which to base a conclusion that any- 
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thing the defendant did or failed to do produced that result. Clearly the case 
is one in which the plaintiff must rely on his medical evidence. And this, given 
its full foree and effect, goes no further than to show a possibility that irrita- 
tion produced by the dentures made by the defendant might have produced 
or spread the cancer. This is not enough, concluded the Court of Appeals, and 
leaves the question wholly to guess and speculation. Accordingly, the judg- 
ment of the trial court was reversed and the case remanded for a new trial.— 
Kasmer v. Sternal, 165 F'. (2d) 624 (1948).’’ 

Comment.—This malpractice suit brings out two important factors: 

1. The defendant (a dentist) expressed an opinion that the wound of the 
patient’s tongue was caused by a faulty denture (inserted the year previously 
by a dentist in another city) and warned the patient to discontinue using it 
and agreed to make a new one. He also gave the patient a prescription for a 
mouthwash and advised its use three times daily. 

2. Nine months passed and the patient consulted a physician (on his own 
initiative) ; at that time the glands of his neck were swollen and the condition 
was diagnosed as cancer. 

Every denitst should read this report carefully; it is well to remember 
that the case was admitted to a local court where a decision was rendered in 
favor of the patient; it was then taken to the United States Court of Appeals 
and the judgment of the trial court reversed and the case was remanded for a 
new trial. 

We all know that when a patient sues a dentist, irrespective of the out- 
come of the trial, it creates considerable unpleasantness in the community. 
Court trials consume a great deal of time which means that the defendant (the 
dentist) must be in attendance and that means considerable financial loss. 


Tell the Patient? 


Bowing®* stated, ‘‘First, are we going to tell the patient that a malignant 
lesion was found? In my early experience I was undecided, but today I re- 
frain from telling patients that they have a malignant lesion. . . . I usually 
permit the patient to do the talking and I supply the answers to her questions. 
However, evasions may be necessary, especially with some patients. I always 
plan to instruct a responsible patient concerning treatment and prognosis. 
Everything possible should be done to reduce anxiety states to a minimum. 
There are many facts about malignant disease that are favorable and pleasant 
to relate.’’ 

According to Hunt and Breit,** ‘‘ Allowing the patient insight as to the 
true nature and potentialities of his disease usually insures his cooperation, 
respect and forbearance. The poorly informed patient may at times, misinter- 
pret the protective evasiveness of his doctor as evidence of professional in- 
competence or even, malicious deception. In this resentful state of mind, he 
is more unhappy and morose than the patient who knows that he has cancer 
and realizes that strenuous measures must be directed towards control of his 


disease. 
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‘As a rule, the informed patient soon develops a complacent philosophy, 
undergoes treatment courageously, and accepts the associated inconvenience 
and complications without complaint. It is highly desirable that the patient 
be informed of the slow response of the lesion, the anticipated reactions to 
irradiation, and in certain cases, forewarned of uncertain healing and the 
possible need for subsequent plastic surgery. Enlightened forbearance and 
intelligent cooperation in the patient permit more adequate treatment of the 
cancer, better management of the ensuing complications, and avoidance of 
subsequent misunderstanding. ’’ 

Within the past year I had referred to my office for consultation a man 
who was 60 years old. On examination a neoplasm was found on the mandib- 
ular alveolar ridge. Clinically the growth appeared to be a malignant one. 
The patient was told that there was a tumor present and that it would be 
advisable to do a biopsy to determine the nature of the growth. The patient 
asked, ‘‘Do you think it is eaneer?’’ I told him that I honestly did not know, 
that it could be an ‘‘innocent’’ tumor, but we would have to await the report 
from the laboratory. The patient seemed to want to talk about cancer, and I 
made every effort to carry on an intelligent conversation without unduly 
alarming him, but at the same time prepare him for the report from the 
pathologist. He left the office saying, ‘‘Well, thanks for giving me so much 
of your time. Call me when you get the report.’’ When the report came back 
it was carcinoma. I saw the patient and explained to him that it would require 
treatment and that I would go along to the office of the radiotherapist of his 
choice. This patient was treated with x-ray and came to my office periodically 
during the course of treatment. An adequate soft diet was prescribed, and 
although the reaction of the oral mucosa was severe the patient stood it well. 
A year later he came in to pay his respects and said, ‘‘You know, if you 
hadn’t explained everything to me on my first visit, I doubt if I could have 
gone through with the treatment.’’ 

I personally feel that when a patient is first seen and a tumor of the oral 
mucosa found on examination, the initial approach is all-important. He is 
made to understand the role of the pathologist and the importance of his re- 
port; he is further prepared for treatment as warranted by the report. It 
is unfair to the patient when first seen to say, ‘‘It looks like cancer; we’ll take 
a piece and have it studied; or, I don’t think it is eancer,’’ and then have the 
pathologist report that it is malignant. 

The nature of the disease should be explained to the patient in an in- 
telligent manner; he should be told of the course of his treatments and the 
reactions that are anticipated. It is far better to tell a patient why he is get- 
ting x-ray treatments of the oral cavity than to have a neighbor or friend 
say, ‘‘That is the treatment they give for cancer.’’ 


Responsibility for Diagnosis 


The cardinal principle of the successful treatment of disease is an accu- 
rate knowledge of the cause and nature of the particular disease on the part 
of one who undertakes to treat it, and the practitioner of any phase of the 
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healing art is definitely obligated morally and legally to exert every effort 
in the application of all the knowledge gained in his professional education 
and later experience, to arrive at a correct diagnosis of any and every ill that 
he undertakes to cure.*° 

Adequate diagnosis of oral diseases and disorders involves a thorough 
knowledge of normal and abnormal conditions, including particularly the 
ability to detect and interpret the signs and symptoms of disease. 


Conclusion 


Histopathologic examination of tissues removed from the oral cavity 
should be made primarily as an aid in diagnosis and prognosis. Biopsy should 
be done by one experienced in this procedure. Delay in diagnosis or failure 
to seek consultation in suspicious lesions may lead to very serious conse- 


quences. 
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PRINCIPLES AND TECHNIQUE OF EXODONTIA* 


FRANK W. Rowunps, A.B., D.D.S., D.Sc.(Hon.), Boston, Mass. 


(Continued from the December issue, page 1496.) 
Impacted Teeth 


EBSTER defines an impaction as the wedging of one part into another. 

The medical dictionaries applying the word to dentistry mention the lodg- 
ment of a tooth in the jawbone and the wedging of a tooth between the jaw- 
bone and another tooth. A more explicit definition is ‘‘the condition in which 
a tooth is embedded in the alveolus so that its eruption is prevented.’’ The 
adjectives unerupted, malposed, embedded, and submerged have often, but 
loosely, been applied to these anomalies. They all require amplification. True 
enough, impacted teeth are unerupted and embedded. They are in malposi- 
tion, and they are totally or partially submerged. The unerupted tooth of 
childhood and youth, however, will ordinarily be able to attain its proper 
place; the malposed tooth is erupted but not in its correct alignment; and 
‘‘submerged’’ is only a half statement of a correct description. An impacted 
tooth strictly speaking is one which, because of some impediment, is prevented 
from assuming its normal position in the arch at its physiologic time of erup- 
tion. The obstruction may be due to the tooth’s malposition, its abnormal 
development, lack of space, or an osseous or even a soft tissue barrier. 

Etiology.—The etiology of impacted teeth is a moot question, and al- 
though many theories have been propounded, it probably would be impos- 
sible authoritatively to designate authentic causation in many individual eases. 
Both local and systemic reasons for these anomalies have been advanced. 
Berger! enumerates them as follows: 

Local Causes.— 

1. Irregularity in the position and pressure of an adjacent tooth. 

2. The density of the overlying or surrounding bone. 

3. Inflammation and density of the overlying mucous membrane. 

4. Lack of space due to an underdeveloped condition of the jaws. 
5. Unduly long retention of temporary teeth. 
6. Premature loss of the temporary teeth. 
7. Aequired diseases such as necrosis due to infection or abscesses. 
8. Inflammatory changes in the bone due to exanthematous diseases in 

children. 


Systemic Causes.—Pre- and postnatal influences. The former are heredity, 
miscegenation, syphilis, tuberculosis, malnutrition, debilitating modes of liv- 
ing, or any diseases of the parent which may influence the development of the 


*This is the twenty-second article in a series which began in the January, 1949, issue 
of the JOURNAL. 
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offspring. The postnatal influences, he states, are all conditions which may 
interfere with the development of the child, such as malnutrition, rickets, 
anemia, hereditary syphilis, tuberculosis, exanthematous diseases, diseases of 
the jaws and surrounding tissues, lack of space in underdeveloped jaws. Any 
tooth in the mouth may be impacted. 

While recognizing the importance of such causative knowledge, the 
etiology of impactions is not the dentist’s chief concern. Therefore, an 
academie discussion of theories is not in the scope of these chapters and will 
not be undertaken. Practicing dentists are faced with the more tangible 
problems which have to do with the technical management of these cases as 
they come to him for solution, The writer’s purpose therefore is to point 
out the underlying principles which should govern operative approach and 
to indicate techniques of proved value, so as to enable the exodontia student 
to visualize and comprehend each type of impaction as it occurs in the oral 
cavity. Thus he may avoid the pitfalls which are responsible for the operative 
failures so commonly encountered in general practice. 


Incidence of Impacted Teeth—Berger sets down the frequency of im- 
pacted teeth in the following order, and his listing presumably reflects the 
findings of most observers. 

1. Inferior third molars. 

2. Superior third molars. 
3. Superior cuspids. 
Inferior cuspids. 


oN i ¢ 


Superior premolars. 
6. Inferior premolars. 
7. Superior lateral incisors. 

8. Superior central incisors. 

9. First and second molar impactions in either jaw are of rare occurrence. 
In my practice, however, impacted mandibular second molars are encountered 
quite frequently. 

General Observations.—Before entering into an analysis of these irregu- 
larities, a few preliminary remarks are pertinent. Some of these comments 
were included in an article by me which was published in the Jnternational 
Journal of Orthodontia and Oral Surgery, issue of February, 1936. They are 
equally valid today and will bear repetition: The last quarter century has 
brought about a marked and favorable development in the management of 
these teeth. Prior to World War I they were all operated on in the same 
general way without distinction as to type and without much regard for 
trauma. Usually excessive bone destruction was involved, and frequently 
sound and functioning teeth were unnecessarily sacrificed. Today, unfor- 
tunately, too much of the old-time modus operandi is in evidence, but as a 
whole the dental profession is handling these cases in a far saner manner. 
Credit for this progress is due to many research workers and technicians in 
this field who have contributed various constructive and progressive advances 
in management and procedure. Among them the names of Edmund C. Kells of 
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New Orleans and George B. Winter of St. Louis stand out like beacon lights. 
The pioneer work of Kells paved the way for all succeeding investigations 
when in 1896 he introduced dental x-rays to the profession. He became a 
martyr to the cause of dental progress, and his untimely death removed from 
our midst one of the most deservedly revered and honored personages in the 
annals of dentistry. In addition to his contribution in the radiographic field, 
he devised the technique of sectioning impactions. In 1926 Winter presented 
an entirely new perspective when he developed his standardized classification 
of impacted mandibular third molars. His massive and profusely illustrated 
text, now unfortunately out of print and possibly unfamiliar to the profession 
as a whole, startlingly revealed how experimental technical methods had been 
up to that time and demonstrated conclusively that the operations of removal 
could and should be conducted in a scientific manner. The journals and 
surgical textbooks of recent years also have been replete with information 
regarding operating approach to these abnormalities. The importance of 
correct pre- and postoperative care is properly emphasized today by all writers 
on this subject. 

I have often been startled on hearing general practitioners in dentistry 
remark that they do not encounter impactions in their practice, and I ean 
only conelude that they are unobservant or are not thorough in making mouth 
surveys. 

Granted that impactions are clinically evident or are disclosed only by 
radiographic means, they deserve serious consideration by the orthodontist, 
the periodontist, the general dentist, the physician, and without question the 
exodontist and oral surgeon. Undoubtedly not all impacted teeth need to be 
viewed from the standpoint of surgical intervention, but a vast number which 
are now overlooked fall under the head of potential menaces to oral health, 
mental balance, and physical welfare. Far too often do they attract the 
dentist’s attention only when acute pathologie involvements or neuroses have 
complicated the situation. A large proportion of serious sequelae can be 
avoided by early diagnosis and elimination of a menacing impaction. The old 
adage of the horse being stolen before the door is locked is exemplified in the 
eases of pericoronal infections, particularly of third molars, which get out of 
hand. Mead* probably expresses the opinion of those who are most familiar 
with these abnormalities when he writes, ‘‘My practice is to recommend the 
removal of all impactions where there is reason to believe improvement in 
malocclusion, local conditions, or general systemic conditions, will follow, and 
where the good results achieved will not be offset by the loss of teeth or 
mutilation.’’ It is a fair presumption that any impacted tooth constitutes 
a possible if not a probable troublemaker at some future period. If the evi- 
dence points to the presumable removal of the offending tooth at some time 
in the indefinite future, good judgment may indicate early surgical] interfer- 
ence, thus forestalling damage. Impactions in the mouths of youthful pa- 
tients are simpler to operate than those in middle or old age; the postoperative 
reactions are less, the convalescence is simplified and regeneration of tissue 
hastened. 
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It is not an uncommon occurrence to observe successfully completed cases 
of orthodonties upset by the pressure of unconsidered impactions. After re- 
tainers are finally removed, this constant force again disrupts the alignment, 
maloecelusion recurs, and excellent regulative work goes for naught. Money 
has been spent in vain, the patient’s cooperation has availed nothing, and the 
orthodontist’s reputation suffers. 

Traumatic occlusions and consequent pocket formations which come under 
the periodontist’s treatment may readily be influenced by third molar pres- 
sure. If such be the case, it is putting the cart before the horse to scale teeth 
periodically and attempt to readjust abnormal masticatory surfaces and allow 
the underlying pressure factors to go on without correction. 

Someone has overlooked something when the edentulous elderly patient 
finds the comfort and function of a well-fitting denture disrupted by the dis- 
turbanees incidental to the efforts of eruption of an overlooked third molar. 
The extensive pathologic involvements commonly associated with these hap- 
penings are disconcerting, to say the least, to both dentist and patient. 

It is regrettable that so many second molars in normal occlusion are al- 
lowed to become hopelessly carious on their distal surfaces because of the 
seeping of oral debris under the soft tissue flaps of partially erupted impac- 
tions. It is also to be deplored that erosions of second molar distal roots by 
third molar pressure are not more frequently forestalled. In this connection 
it should not be overlooked that if a second molar must be prematurely sac- 
rificed, its antagonist on the opposing jaw elongates and often establishes 
pocket formation and malocelusion. 

Reflex nervous disturbances often bring impactions into the medical] field. 
These upsets may run the gamut from headaches, neck aches, pseudo ear- 
aches, eye pains, and antral symptoms to the more serious neuroses. 

The partially erupted impaction, in general, is a more common disturber 
of the peace than are the completely buried types. Pericoronal pathologic 
conditions are distinct menaces. The residual pockets under the overlying 
flap form an ideal locale for the breeding of Vincent’s organisms and should 
never be neglected in the clinical care of these cases. 

From these brief observations it becomes apparent that an early recog- 
nition of harmful possibilities constitutes a definite obligation on the part of 
the dental practitioner. His good judgment, of course, should be the guide 
as to the indication for conservative or radical measures. In his survey, it 
is well to note that sometimes apparently radical procedure is the more con- 
servative. 

We shall now discuss impacted teeth in the order of their frequency. 


Impacted Mandibular Third Molars 


Winter’s treatise was the result of intensive research which extended 
over the years from 1913 to 1926. It was my privilege to be closely associated 
with him during this period as well as throughout his latter years. During this 
time hundreds of skulls from the museums of the world were analyzed, many 











22 FRANK W. ROUNDS 


of them antedating the Christian Era. This anthropologic study was supple- 
mented by recorded findings derived from an analysis of thousands of operated 
cases. The result was an authentic classification of mandibular third molars. 
Prior to this impactions were divided into two types only—partial and total. 
The partial impaction was one which had disrupted the continuity of the 
mucous membrane so that a part of.the crown was visible. The total impac- 
tion was completely covered by overlying tissues. With this meager differenti- 
ation as the only guide, experimental instrumentation was undertaken and 
results were necessarily uncertain. A clinical examination of the case was 
then the operator’s only diagnostie aid. Today it must be supplemented by a 
complete radiographic survey. But it still is the first required step in planning 
procedure. 


Clinical Examination.—The clinical examination should inelude all visible 
factors which may have a bearing on the case and which can be demonstrated 
by ocular or digital means, by palpation, or by aid of an exploring instrument. 

Examination of Exposed Part of Crown.—1. If any portion of the crown 
of the third molar is exposed, 

a. It will furnish a clue to the crown’s shape and dimensions and the 
position of the tooth, also the relation of its coronal surface to the 
occlusal and distal surfaces of the second molar. 

b. It will show whether the crown’s surface is in alignment with the bue- 
eal surface of the second molar or whether it is deflected buceally or 
lingually. 

ce. It will be possible to ascertain the character of the contact of the 
crown of the third molar with the crown or distal root of the second 
molar. The position of its bueeal surface is important in determining 
whether the crown is in torsion, for it shows the exact point where a 
buceal application of the exolever is to be made. If a torsion is de- 
tected, the buccal groove will be found in one of the various locations 
to which it is subject and furnishes a guide for locating the bifurea- 
tion of the roots. Mesioangular and horizontal impactions are the 
most prevalent where part of the crown is exposed. In the latter class 
the distal surface is often visible. If the tooth lies in a vertical or disto- 
angular position the visible portion is the occlusal surface. 


Examination of Surrounding Soft Tisswes——The gum tissue, whether par- 
tially or wholly overlying the tooth, is examined to determine the type and 
location of the incision which must be made. It should be so planned that 
free access can be obtained with a minimum of trauma. and with such con- 
servation that after the operation the socket and the second molar will be 
properly protected. This examination will also indicate the correct pre- 
liminary preparation of the operating field which includes the removal of any 
debris which may be lodged beneath the soft tissue folds. The macroscopic 
presence of infection is noted. If existent, it is usually due to the packing of 
food beneath the flap where it covers a part of the coronal surfaces of the im- 














PRINCIPLES AND TECHNIQUE OF EXODONTIA 23 


pacted tooth, or it may be that debris has invaded the interproximal space 
between the second and third molars where the latter lies in a mesioangular or 
horizontal position. If unhealthy soft tissue overlies or surrounds the em- 
bedded tooth, it suggests that the underlying ossistructure is also involved in 
the pathologie process. 


Examination of the Interprorimal Space.—A clinical examination of the 
interproximal space between the second and third molars is possible only if 
a large part of the crown of the third molar is visible. Otherwise it is ob- 
secured, since part or all of the crown lies below the superior border of the 
alveolus. 


Examination of the Second Molar.—The second molar should be eare- 
fully examined for several reasons: 

1. The degree of firmness with which it is attached to its supporting 
structure should be determined. If not substantially seated or if it is anchored 
by a single root, extraordinary care must be exercised in all manipulative 
movements, or it may be damaged or avulsed. 

2. The presence and extent of caries should be noted particularly on its 
distal aspect. 

3. Its vitality or nonvitality should be ascertained. The possibility that 
it and not the impacted tooth is the cause of the disturbance must be known. 
If this is not preoperatively determined, it may cause embarrassment. 

4. An overhanging metal restoration or a poorly fitted crown on a sec- 
ond molar ean readily be disturbed during a third molar operation. 

5. If a second molar stands alone, the first molar having been lost and an 
impacted third molar posterior to it is to be removed, a precarious mechanical 
situation may face the operator. 

Mavzillary Third Molar—The presence of a maxillary third molar over an 
impacted mandibular third molar should be noted. Since it has no antagonist 
in the lower jaw, it is often elongated, thereby creating pressure on the gum 
over the impaction when the mouth is closed. The clinical result of such a 
condition is to irritate and jam the tissue between the cusps of the elongated 
tooth and the buried cusps of a partially erupted impaction. In this way an 
acute pericoronitis is often initiated. In most cases of this character, it is 
advisable to extract the maxillary molar, postpone the operation on the im- 
paction, and treat the inflamed area until the normal tone of the tissues is 
restored. 


Attempted Extraction of Impacted Mandibular Third Molar.—If an at- 
tempt to extract an impaction has been made by another operator and failure 
has resulted, the patient is usually ready and anxious to describe the incident. 
Viewing this information for what it is worth, a clinical examination should 
be made to determine the existence of trauma, whether or not the second 
molar has been injured, whether the impacted tooth has been fractured, and 
if so, its extent, whether the mandible is intact, and also to ascertain if pos- 
sible the cause of failure. A radiographic examination necessarily supple- 
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ments the clinical findings, and from these the operator will decide his pro- 
cedure. If the case has been excessively traumatized or if the patient’s phys- 
ical and mental status does not warrant immediate intervention, it is advisable 
to postopone operation until a more favorable time. Meanwhile local and 
general medication is needed. 


Size of the Oral Cavity——tThe size of the oral cavity should be observed 
to determine the ease or difficulty of access to the region of the impacted tooth 
and operative technique planned accordingly. 


Oral Conditions.—Having surveyed the impacted tooth and its contiguous 
structures, the whole mouth should be examined to ascertain whether there 
are any other lesions present which should be corrected prior to operation or 
which might retard recovery. The hygiene of the whole oral cavity may be an 
important item in influencing postoperative results. The involvement of 
throat, glands, and tonsils should receive special attention. Pericoronal in- 
flammation, exudation of pus, and trismus furnish warnings against hasty 
surgical interference.‘ When any of these conditions prevail, they should be 
corrected if possible in advance of operative interference. 


General Condition of Patient—Before undertaking an operation of this 
magnitude, it is important to ascertain the patient’s physical condition. If 
there is any doubt in the operator’s mind as to whether he or she is physically 
fit to undergo the procedure, a consultation with, and examination by, the 
family physician is definitely an advisable precautionary measure. The age 
of the patient is an important factor. In many instances a complete medical 
history of the patient is of great value. 

The clinical diagnosis having been completed, the next step is the radi- 
ographie examination of the tooth and its adjacent structures. 
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MULTIPLE SUPERNUMERARY TEETH IN CLEIDOCRANIAL 
DYSOSTOSIS 


Report of a Case 
JAMES E. Curpps, D.D.S.* Tacoma, WasH. 


HE oceurrence of dental and maxillofacial anomalies in association with 

cleidocranial dysostosis is discussed in such standard texts as those by 
Thoma’! and Weinmann and Sicher.? 

The condition is rare and the following case illustrating the most fre- 
quently associated dental anomaly, that of multiple supernumerary teeth, is 
believed to be of general interest. 





Fig. 1.—Unusual shoulder mobility. 


Case Report 


The patient, a 2lyear-old man, was apparently well except for complaints 
of erupting teeth seven months following dental extractions. The familial his- 
tory revealed no incidence of similar anomalies to the knowledge of the patient. 

From the Oral Surgery Section of the Dental Service, Madigan General Hospital; Briga- 
Ser Sones Maxwell G. Keeler, Commanding; Colonel Earle J. McClung, Chief of Dental 

ervice. 


*Lieutenant Colonel, Dental Corps, Chief of Oral Surgery Section, Dental Service, Madigan 
General Hospital. 
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Fig. 2.—Enlarged frontal bone boss and medial depression. Alveolar enlargement of maxilla 
with the tips of two erupting teeth visible. 





Fig. 3.—Unclosed sagittal suture. Frontal sinuses absent. Total absence of frontal bone in 
central portion. Seyen unerupted maxillary teeth, Three unerupted mandibular teeth. 














Fig. 5. 
Fig. 4.—Right clavicle unattached proximally or distally and present as two segments. 
Fig. 5.—Pubic bones underdeveloped and symphysis absent. 


waynes 





Fig. 6.—Ten unerupted teeth removed. Two probably represent permanent cuspid teeth. The 
other eight, small and irregular, are thought to be true supernumerary teeth, 
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At about 7 years of age he was taken to his family physician several times 
because of a moderate deformity of his forehead. He did not recall the diag- 
nosis and there were no treatments. He knew of no irregularity associated 
with the retention of his deciduous teeth or the eruption of his permanent 
teeth. He was aware of an unusual mobility of his shoulders but thought that 
“anyone could do it with practice.” 

Seven months prior to admission, all of his maxillary teeth and all but five 
anterior mandibular teeth were extracted because of decay. The dentist made 
no preoperative radiographs. Two months prior to admission a second dentist 
noted, during the process of denture construction, the tips of three erupting 
teeth. Dental radiographs revealed the presence of several other unerupted 
teeth. The patient was referred for hospitalization for removal of the un- 
erupted teeth. 

Physical Examination.—Generally well-developed and muscular, the pa- 
tient presented two enlarged frontal bosses and a moderate midline frontal 
depression. The shoulders were slightly narrowed and unusually mobile and 
could be brought together within six inches of each other (Fig. 1). 

The maxillary alveolar ridge was markedly enlarged anteriorly and 
showed the tips of two erupting teeth in the cuspid regions (Fig. 2). There 
were five retained permanent anterior mandibular teeth and the tip of an 
erupting tooth was noted in the left premolar area. 

X-ray Examination.—The skull (Fig. 3) was imperfectly developed with 
separation of the sagittal suture, absence of the inner plate of the frontal bone 
with absence of the frontal sinuses, underdevelopment of the maxillae with 
seven unerupted teeth noted, and three unerupted teeth noted in the left 
mandible. The upper thorax (Fig. 4) showed moderate underdevelopment 
of the eclavicles, particularly of the right which was present as two distinct 
segments. The pelvis (Fig. 5) showed an absence of ossification of the pubic 
bones with no semblance of a symphysis. 

Treatment.—An orthopedic consultation was arranged in which the opin- 
ion was that there was no condition associated with the skeletal defects which 
would prevent the performance of the usual military duties at which the pa- 
tient had been engaged for three years without complaint. 

Ten unerupted teeth were surgically removed and found to be well de- 
veloped, though moderately irregular and slightly smaller than normal (Fig. 
6). The patient was referred to the prosthetics section and discharged after 
denture construction. 
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FRACTURE OF THE ZYGOMATIC ARCH* 





Report of a Case 





CoMMANDER CHARLES R. SHEA, DENTAL Corps, UNITED StaTEs Navy 





A MAN, 26 years of age, was admitted to the hospital with multiple facial 
wounds. 

Clinical Examination.—Clinical examination of the patient revealed multi- 
ple facial lacerations, with quite a bit of edema anterior to the left ear. Pal- 
pation of the orbit did not reveal any fractures of the inferior ridge or the ex- 
ternal ridge. Intraoral examination was negative to any fracture of the inferior 
border of the antrum. The patient’s chief complaint was that he could not 
completely close his teeth together, which was due to impingement of the coronoid 
process of the condyle on the zygomatic arch. 





Fig. 1. 


Roentgenographic Examination.—Vertex x-rays of the zygomatic arch 
comparing the left and right revealed a depressed fracture of the left zygomatic 
arch (Fig. 1). The result of a general physical examination was essentially 
negative. 

Operation.—The scalp above and anterior to the left ear was prepared in 
the usual manner. The approximate position of the fracture was marked with a 
dye. Under Pentothal Sodium anesthesia a small incision was made and a blunt 
dissection carried down to the temporal muscle. A flat periosteal elevator was 





*Photography by Jenkins, A.D., HM2. 
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Fig. 4. 


inserted along the temporal muscle which was followed down beneath the zygo- 
matie arch (Fig. 2). The elevator was supported by cotton rolls, and with 
fingers placed over the zygomatic arch, pressure was exerted outward to reduce 
the fracture from an external approach. Hemorrhage was controlled and the 
incision closed with interrupted sutures (Fig. 3). 


Course.—Postoperatively the patient was very comfortable and there was 
very little additional edema. Postoperative radiograph (Fig. 4) revealed re- 
duetion of the zygomatic arch. On the third day sutures were removed and the 
patient made an uneventful recovery. 





A FILTER CARTRIDGE FOR THE STERILIZATION OF AIR FROM 
THE DENTAL AIR JET* 


Vicror Il. Dirrz, D.D.S., PuH.D., ANN ArBor, MICH. 


N ENDODONTIC practice it is generally unwise to employ the air jet in- 

discriminately. Assuming the operative field to be isolated with a rubber 
dam and disinfected by the liberal application of tincture of Mereresin or 
tincture of iodine, the use of the ordinary air jet entails the possibility of bae- 
terial contamination. The bacteria may derive as air-borne, they may reside 
within the jet, or within the compressed air itself. 

There are times during endodontie procedures when a mild blast of air, 
directed at a right angle to the long axis of the tooth, is desirable. The use 
of unsterile air for this purpose, however, cannot be condoned. If sterile air 
is used in conjunction with a sterile air tip for each patient, the possibility of 
contamination is quite remote. 


Experimental 


Preliminary experiments indicated that the air supply at the Kellogg 
Institute is quite remarkably free of bacteria. For this determination a sterile 
air tip was placed on the air jet of ten different dental units. The air tip in 
each instance was placed into the mouth of a culture tube of brain heart in- 
fusion broth (Difco) and the cotton plug was then replaced. This firmly held 
the jet against the side of the culture tube. A full blast of air was directed 
against the surface of the broth, causing it to ripple quite energetically. The 
air stream was, in each instance, continued for five minutes, after which time 
the jet was removed. The tubes had been rolled at an angle in order to wet 
the interior, well above the surface of the broth, before inserting the air tips. 
This process was repeated after using the air jet in order to recover any bac- 
teria that may have settled on the sides of the test tubes. 

It was rather surprising to find that only four of the ten cultures were 
positive after having been incubated for an entire week at 37° C. It was now 
apparent that it would be unreliable to test the ability of the filter cartridge 
(Fig. 1) to sterilize the air by dependence upon naturally occurring bacterial 
contaminants. Hence, a tracer organism, Bacillus globigii, very unlikely to be 
found in the compressed air or the immediate environment, was employed. A 
light suspension of this organism, in sterile physiologic saline solution, was pre- 
pared. A straight loop inoculum was inserted into the opening of the air tip 

*The W. K. Kellogg Foundation Institute of Graduate and Postgraduate Dentistry, Uni- 
versity of Michigan. 
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attachment of the jet and was rotated therein. This inoculum was allowed to 
dry for at least a half hour before starting the tests with and without the filter 
cartridge. 

The filter cartridge with its air tip was autoclaved as a unit along with an 
identical air tip. The procedure carried out was identical to that previously 
deseribed for determining the naturally occurring bacterial contaminants. Three 
tests were performed with the filter cartridge and three tests using only the air 
tip. The air jet attachment was contaminated, as described, before each test. 
The three tests performed by streaming air through the air tip showed abundant 
growth in twenty-four hours. The recoverable organism was the Bacillus globigii. 
The full stream of air was continuously applied for periods of one, five, and ten 
minutes for the three culture tubes. The filter cartridge was then used for 
three tests with the full stream of air continuously applied for periods of ten 
minutes, one-half hour, and one hour. None of these three cultures showed 
growth after a week of incubation. 


The filter cartridge, as shown, is extremely light and well balanced. The air tip may 
be placed in any direction for use on upper or lower teeth. 


By the use of the filter cartridge a sterile air supply may be assured. The 
filter cartridge is only a simple hollow tube which is thoroughly packed with 
nonabsorbent cotton. This mass of cotton is approximately 5/8 inch in di- 
ameter and is about 21% inches in length. A short two-inch air tip is used in 
conjunction with the cartridge so that its over-all length does not exceed 514 
inches. A single sterile air tip may be used for each patient and the cartridge 
filter itself may be sterilized only once daily. The same cotton filter may be 


autoclaved numerous times before replacing. 

At standard air pressures, aerometric tests indicate approximately a 50 
per cent reduction in the force of the air stream. This gentler stream is quite 
sufficient to be effective. It is also less likely to waft air-borne bacteria into 
the sterile field. 





VICTOR H. DIETZ 


Summary 


1. A filter cartridge adaptable to the standard dental air jet is described. 

2. The filter cartridge is capable of being autoclaved and assures a stream 
of air completely devoid of dirt or bacteria. 

3. By aerometric tests the stream of air is reduced approximately 50 per 
cent, which, in endodontic practice, seems highly desirable. 

4. The filter cartridge is very light despite its sturdy and rustproof con- 
struction. 


PRESENT ADDRESS: UNIVERSITY CLUB BLDG., GRAND AND WASHINGTON, St. Louis 3, Mo. 














MANAGEMENT OF HEMOPHILIA, WITH A CASE PRESENTATION 
D. Lamar Byrp, D.D.S., M.S.D.,* Miami, Fa. 


XCESSIVE hemorrhage following tooth extraction is not an uncommon oc- 

currence in normal individuals. Patients with hemophilia offer a very 
serious hazard, for fatal blood loss has been known to follow tooth extraction 
in such cases. 

Clinically, hemophilia is characterized by excessive hemorrhage. Labora- 
tory studies reveal a prolongation of the coagulation time. 


Case Report 


A 25-year-old white man came to the emergency room of Jackson Memorial 
Hospital on Feb. 26, 1950, with the complaint of continuous bleeding from an 
extraction wound, following the removal of the mandibular right third molar on 
Feb. 18, 1950. 


Present Illness.—This patient was having pain in the right mandibular 
area and consulted a general practitioner of dentistry in a near-by city. It was 
advised that the mandibular third molar be extracted due to its carious and 
abscessed condition. Being a known hemophiliac, the patient’s dentist referred 
him to a specialist; however, he chose to return to his former home, and was 
treated by his family physician and dentist. There he was given vitamin K. 
No blood transfusion was administered preoperatively. The tooth was removed 
with no apparent complications, and the patient returned to Florida, noticing 
only slight hemorrhage during this trip. 

Eight days from the time of extraction the patient came into the emergency 
room of Jackson Memorial Hospital, and at this time the socket was curetted 
and packed with Gelfoam and thrombin. The soft tissues were coapted with 
multiple black silk sutures under local anesthesia. The patient was admitted to 
the hospital and a transfusion of 500 e.c. fresh whole blood was given. He 
responded well without any new hemorrhage and was discharged March 4, 1950. 

On March 5, 1950, the patient was readmitted; he had profuse hemorrhage 
from the extraction wound. Hemorrhage was controlled with suturing and 
gauze pressure packs but continued intermittently until two weeks prior to the 
time of discharge on April 16, 1950. 


Past History and Systemic Review.— 

1. At 6 months of age hemophilia was first diagnosed. The patient had 
pain distributed throughout the head, and diagnosis of infection of both ears 
was made. The ears were lanced and hemorrhage was noted. The patient was 
hospitalized for one day. Treatment consisted of Neohemoplastin. 

2. At 1 year of age the patient sustained a laceration of the palate. He 
hemorrhaged for two weeks. Jaundice was noted; treatment, Neohemoplastin. 





*Formerly Resident in Oral Surgery, Jackson Memorial Hospital; now on the resident 
staff, Department of Oral Surgery, Charity Hospital of Louisiana, New Orleans, La. 
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3. At 5 years of age the patient fell and sustained a laceration of the left 
orbital area and hemorrhaged for four weeks. No sutures were used; hemostats 
were applied to control the hemorrhage. Pressure packs were used without 
removal for five weeks. 


4. At 13 years of age the patient fell from his bicyele and pushed the 
anterior mandibular teeth through the lower lip. Gross swelling of the face with 
closure of both eyes was noted. Treatment consisted of twelve direct trans- 
fusions, ice packs, and the patient was hospitalized five weeks. 

5. At 14 years of age the patient had severe pain in the left flank. <A 
diagnosis was made of internal hemorrhage from the spleen, hemarthrosis of 
the right knee, and hemorrhage into the dislocated hip. 

6. At 17 years of age hematuria was first noticed and has been intermittent 
since that time, with an attack about every two years. 

7. At 22 years of agc lower nephron nephrosis was diagnosed with symptoms 
of weight gain of thirty pounds and hematuria. This occurred while the patient 
was in the hospital being treated with blood and plasma for hematuria ap- 
parently due to passage of a stone from the right kidney. The lower nephron 
nephrosis at that time (associated with generalized edema) probably was due 
to a transfusion reaction. 


Family History—No hemophilia could be traced in the family except 
for a brother, a known hemophiliac, who expired at the age of 3 from a laceration 
of the tongue. 


Physical Examination.—Physical examination was essentially negative; 
temperature, 100.2° F.; pulse, 120; respiration, 24; blood pressure, 130/80. 


Progress.—Hemorrhage was continuous from the extraction wound. 
Multiple sutures, cobra venum, adrenalin, Gelfoam, thrombin, and oxycel were 
applied locally. Gauze pressure packs were used. Fresh whole blood and fresh 
frozen plasma were given intermittently as hemorrhage progressed. Approxi- 
mately three 500 ¢.c. units of fresh whole blood and three 500 ¢.c. units of fresh 
frozen plasma were given in a twenty-four-hour period, in proportion to the 
amount of blood lost. Antihemophiliae Globulin Fraction I was administered, 
and a total in excess of 200 units of fresh whole blood and fresh frozen plasma 
was given during the fifty days the patient was hospitalized. 

Laboratory Studies.—Lee White clotting time upon admission was one 
hour, fifty-five minutes. 

Lee-White clotting time was performed three times per day. 

As nearly as possible coagulation time was held between twenty and twenty- 
five minutes. 

Urinalysis was negative except for 4 positive albumin. 

General Discussion.—On the thirty-first day after admission, in the after- 
noon, about one-half hour after one pint of fresh whole blood had been given, the 
patient developed fever, a chill, headache, and generalized urticaria. His tem- 
perature reached a peak of 101° F., and gradually subsided. Two days after this 
reaction the patient had a severe episode marked by semi-coma, fever to 104,5° 
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F., and headache. On the day of the second reaction he received fresh blood, 
fresh frozen plasma, and antihemophilic globulin. Shortly after this reaction 
the patient passed several copious, watery, tarry black stools; and the red cell 
count fell to 2.0 million per cubie millimeter. Treatment was with fresh whole 
blood until the anemia was corrected ; aureomycin intravenously, penicillin intra- 
muscularly, and streptomycin intramuscularly were given. The nonprotein 
nitrogen rose gradually over a period of six days to a peak value of 155 mg. %. 
The patient was completely anurie for three days, after which small quan- 
tities of urine of 1.002 to 1.004 sp. gr. were excreted. This volume gradually 
increased until on the tenth day a diuresis of four and one-half liters of urine 
oceurred. During this period, in addition to the antibiotics and blood deriva- 
tives, the patient was treated by restricting fluids to a total of 1,500 ¢.c. (in- 
eluding blood and plasma), and by restriction of salt. The CO, combining 
power was 38.4 vols.% ; plasma chlorides, 480 mg.%. 

On this regime it is seen that the electrolytes were kept in approximate 
normal balanee. Following the acute phase of the lower nephron nephrosis the 
patient made a good recovery. 

The tooth socket stopped hemorrhaging by the thirty-first day after admis- 
sion. The patient was discharged on the fiftieth day, the only remaining com- 
plication being a mild hematuria. Subsequent reports from the patient indicated 
that the hematuria stopped after passage of clots (with right kidney pain) about 
two weeks after discharge. The patient reported May 8, 1950, that hematuria 
had completely cleared. 


Comment 


A patient who is a known hemophiliae should be admitted to a hospital for 
preparation previous to tooth extraction, for the extraction and for postopera- 
tive care when required. 
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ASYMMETRICAL POLIOMYELITIC PARALYSIS OF THE MASTICATORY 
MUSCULATURE 


Report of Two Cases 


H. R. MUHLEMANN, DrR.MED., DR.MED.DENT., AND R. H. Borre,, DR.MED.DENT., 
D.D.S., ZiRicH, SwITZERLAND 


Introduction 


HE bulbar type of acute anterior poliomyelitis, when attacking the nucleus 
princeps, nucleus trigemini, and the accessory motor cell columns, belongs 
to the very rare causes responsible for functional disturbances of the masticatory 
apparatus. In most instances, this occurrence is accompanied by further destruec- 
tion of gray substance in other parts of the central nervous system. Thus, the 
paralysis of muscles. of mastication can be an attendant symptom of a spinal 
poliomyelitis or of the destruction of further centers of cerebral nerves. 
The location of cell destructions causing the nonspinal poliomyelitic paraly- 
ses leads to the following classification : 
1. The bulbocranial group of nerve nuclei. 
a. The upper group of cerebral nerves including third, fourth, fifth, sixth, 
seventh, and eighth cerebral nerves. 
b. The lower group of cerebral nerves including ninth and tenth cerebral 
nerves. 
2. The bulbar group of respiratory and circulatory centers. 
3. The encephalic group. 


Involvement of the upper bulbocranial nerve growp may produce isolated 
oculomotor palsies, total external ophthalmoplegias, and pupillary disturbances 
including Horner’s syndrome, paralysis of the masticatory apparatus, facial 
(Bell’s) palsy. The vital prognosis is generally good. 

Involvement of the lower cerebral nerve group, particularly of the ninth 
and tenth (nucleus ambiguus) means a definite vital danger. The most striking 
symptoms are the inability for deglutition, the choking up of the throat by saliva, 
and the according obstruction of the ways of respiration, aspiration of saliva 
into the larynx, paralysis of the vocal cords with all the subsequent pulmonary 
complications, furthermore rhinolalia from the inadequacy of the muscles of 
the soft palate. 

The situation becomes most critical when the polio virus gets fixed in the 
respiratory and circulatory centers of the medulla oblongata. 


From the Surgical Department of the Dental Institute, University of Ztirich, Switzerland. 
Director: Prof. Dr. med. P. Schmuziger. 
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In about 20 per cent of all poliomyelitis cases, transient encephalitic symp- 
toms may be observed. Exceptionally, they may be dominating.” 

Fanconi and associates' gave the following data on the frequency of the 
bulbar virus localization from a series of 375 cases of poliomyelitis treated from 
1936 to 1941 at the Children’s Hospital, Ziirich : 


Pure bulbopontine types 11.7% 
Bulbopontine types in combination with 
spinal or/and encephalic symptoms 25.6% 


Grulee and Panos* found the frequency of bulbar involvement to be 23 
per cent. Striking is the fact that the bulbopontine symptoms usually disappear 
altogether, if the patients get over the illness.* Fanconi? has never observed 
irreversible paralyses of the tongue and deglutition while facial and abducens 
paralyses occurred. 

The classical picture of acute anterior poliomyelitis, as described in text- 
books, seems to have changed during the last two decades. On the one hand, 
polio does not affect children exclusively, but roughly 25 per cent of the patients 
are adults older than 15 years.’ On the other hand, 50 per cent of the established 
polio eases are free of paralytic symptoms. The bulbar types seem to become 
relatively more frequent.® 

The distribution of the poliomyelitic affection on the different bulbar nuclei 
is given in statistics by Grulee and Panos* issued after a polio epidemic, on a 
series of 464 affected children. The bulbar nuclei were affected in the most 
diverse combinations: 

Third and fourth cerebral nerve nuclei cases 2.6% 

Motor nucleus of fifth nerve cases 2.1% 

Sixth nerve eases 3.2% 

Seventh nerve eases 15.3% 

Tenth nerve eases 20.7% 

Eleventh nerve eases 8.6% 

Twelfth nerve cases 3.2% 

The rare cases of isolated paralyses are mostly found on the facial nerve. 
In the easuisties of Fanconi! the bulbopontine distribution was: 


Paralysis of: 
Oculomotor nerve 0.3% 
Abducens nerve 7.7% 
Masticatory muscles 0.3% 
Facial nerve 31.0% 
Soft palate 2.4% 
Deglutitive muscles 14.9% 

Tongue musculature 4.0% 

From both these statistics we gather that in the bulbar type of poliomyelitis, 
the masticating musculature of the child is affected in very few cases only. 
However, the reading of patients’ histories issued by others than odontostomatol- 
ogists establishes the impression that finer, transient and reversible dysfunctions 
of the masticatory musculation may have been overlooked and that therefore 
the percentage of trigeminal paralysis might be slightly higher. Thus, Cohn’ 
admitted that unilateral paralysis of masticatory muscles may easily be over- 
looked. 

The following chapter deals more closely with these facts. 
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Review of Literature 
The paralysis of certain parts of the masticatory musculature leads to im- 
pressive functional disturbances of the unconsciously effected chewing move- 
ments, as well as of the conscious mandibular excursions. Fanconi! observed 
three trigeminal paralyses in child patients: 


1. A completely isolated, postinfectious, very probably poliomyelitie paraly- 
sis in a 4-year-old boy. 


2. A spinobulbar type of poliomyelitis with permanent bilateral paresis of 
masticatory musculature and facial nerve, more pronounced on the left side, 


in an 814-year-old boy. 
3. A spinobulbar type with permanent total paralysis of the masticatory 
muscles with involvement of almost all cerebral nerves in a 6-year-old boy. 


Reports on poliomyelitic paralysis of the masticatory apparatus in adults 
are much searcer. Sittig and Urban® described the case of a 15-year-old boy 
with permanent paralysis of the masticatory muscles and of the right facial nerve 
along with spinal symptoms. Dubois? reported a bulboencephalic case, where an 
isolated involvement of the masticatory musculature was overlooked. Be- 
cause of the dominant cerebral symptoms a ‘‘katatony’’ was suspected. The 
original misdiagnosis was corrected only with the subsequent ‘‘monoplegia 
masticatoria’’ and atrophy of the right temporal and masseter muscles, a fact 
which was important from the insurance angle of the case. Arnaudow® observed 
a very interesting symmetrical paralysis of the masticatory muscles after an 
abortively coursing acute poliomyelitis which occurred without spinal symptoms. 
The patient, 52 years old, first complained of a slight angina, pains in the third 
molar region (the latter even leading to an extraction), of considerable general 
fatigue. After a few weeks he noticed an increasing weakness and fatigability 
while taking food and chewing. Within six months the patient had a complete 
and symmetrical atrophy of his masticatory muscles. The diagnosis on the 
etiology might have caused considerable difficulty, had not the observation of 
the case coincided with a polio epidemic. 


’ 


Case Reports 


We have been in the position to observe, within two years, two cases of 
bulbar poliomyelitis with slight spinal symptoms. They required hospitalization 
because of the bulbar involvement and were sent us from different departments 
of the Cantonal Hospital of the University of Ziirich.* 

The first case had, apart from the spinal paresis, a functional deficiency of 
the trigeminal motor nuclei alone, while the second showed an involvement of 
several cerebral nerves. These bulbopontine forms of poliomyelitis caused 
asymmetrical paralysis of the masticatory muscles in both cases. 

*The authors are sincerely grateful to the Institute for Physical Therapy and to the 


om oh oe gma Policlinic of the Cantonal Hospital, Ziirich, for their permission to use the case 
histories, 
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Case 1.—The patient, G. W., was a 27-year-old man. He became ill during 
] ’ i 


a slight epidemic of poliomyelitis. The typical clinical status was confirmed by 


laboratory data on the spinal fluid: 

Cells 166/3 lymphocytes 

Protein 46.5 mg.% (norm., 30 mg.% ) 

Chlorides 437 mg.% (norm., 675-550 mg.% ) 

Glueose 97 mg.% (norm., 50-75 mg.%) 

Leptospirosis was serologically eliminated. The first paralytic symptoms 
were very slight and consisted of a weakness in the upper and lower extremities, 
especially on the right side, and of a paresis of the masticatory musculature. 
While the spinal symptoms did not show any tendency toward increasing, the 
impairment of the painful chewing function aggravated itself very noticeably. 
Accordingly the following condition was found two months from the beginning 


of the first symptoms. 


Fig. 1. Fig. 2. 


Fig. 1.—Patient two months after beginning of poliomyelitis. Increased distance 
gnathion-subnasal point. Observe the deep depressions in the masseter region, especially on the 
left, and in the temporal region. Protruding of the zygomatic arches. 

Fig. 2.—‘Centric occlusion” six weeks after the beginning of acute bulbopontine polio- 
myelitis. Sinistroposition of the mandible. 


Local Status Two Months After Beginning of Poliomyelitis —The mouth of 
g 

the patient was slightly opened. The freeway space in the molar region was 8 

Hence, the lower half of the face appeared enlarged when 


mm. in rest position. 
The whole face gave a somewhat debile impression 


compared to the upper half. 
(Fig. 1). 

The marked protuberance of the zygomatics was caused by the distinct 
atrophy of the masseter and temporal muscles. The patient could not obtain 
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centric occlusion unless he used his hands (Fig. 2). An active closure leads 
into a slight left mandibular protrusion (Fig. 3). 

This laterognathia was favored by the patient’s configuration of occlusion 
which permitted the sidesliding movement. From this lateral occluding position 
the opening movement had an accurate vertical and downward direction, with 
the result that in the open position of the mouth the mandible appeared shifted 
to the left side. The palpation of the condyle region in function and the respec- 
tive x-rays revealed that the opening movement led the right condyle forward, 
while the left condyle stayed in its articular fossa (Figs. 4 and 5). 


Fig. 3.—Closure of mandible into true centric occlusion is made possible only with the help of 
the patient’s hands and while he strains his mimic musculature. 


Fig. 4. Fig. 5. 
Fig. 4.—Left temporomandibular joint (the picture is reversed). Active open position of 
mandible. The condyle stays in the articular fossa; the articular space is widened. 


Fig. 5.—Right temporomandibular joint (picture is reversed). Active open position. The 
condyle is placed on the crest of the articular tubercle. Danger of subluxation. 


D6 


Fig. 6.—a, Counterclockwise and b, clockwise active movement of the mandible from the 
patient’s true centric occlusion. 











An active opening movement to the right cannot be obtained unless it is 
enforced passively. Also, a symmetrical active protrusion results in a left 
deviation. The masticatory strength in the molar region, measured by the Haber 
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meter, is of an average of 5 kg. on the right side, 114 kg. on the left side, and 
2 kg. in the incisor region. If the patient is asked to describe, with his mandible, 
a circular clockwise and counterclockwise movement, beginning from true centric 
occlusion, the characteristic picture illustrated in Fig. 6 is the result. 

The food consumed by the patient must be of soft consistency and can be 
chewed only on the right side. Chewing is accompanied by a nodding movement 
of the head with the patient’s chin resting against his throat and sternum. The 
‘‘nodding musculature’’ thus becomes an accessory help to the masticatory 
muscles. In dorsal flexion of the head, chewing becomes impossible, since the 
closing muscles of the mandible cannot overcome the traction exerted by the 
stretched muscles and fasciae of the hyoid region. This fact may be of interest 
to the dental orthopedist, since it implies that a dorsal flexion of the head exerts 
an opposing strength of about 5 kg. on the closing musculation of the mandible. 

The tongue is deviated to the left, while the uvula shows a displacement to 
the right. 

Analysis of Trigeminal Palsy in Case 1.—An analysis of the disturbances 
of balance in the masticatory musculature results in a picture which can be 
comprehended in a general manner though not in every detail: 


1. A poliomyelitie paralysis, respectively paresis of the mandibular levators, 
especially of the left temporal, masseter, and internal pterygoid muscles, is 
recognized from the difficulty in the closure of the mandible and from its left 
lateral deviation. It had been established one month after the beginning of 
poliomyelitis that none of the masseters showed faradocontractility, while gal- 
vanocontractility of the left masseter was increased in comparison to the right 
side. However, the left masseter did not show a reversion of the contraction 
formula but had a slow contraction movement. 

2. Paralysis of the left and paresis of the right external pterygoid muscle 
is the cause of the inadequacy for an active right lateral movement and for the 
excessive movement to the left. 

3. Paresis of the left mylohyoid muscle explains the tongue deviation to 
the left without involvement of the hypoglossal nerve. 

4. Paralysis of the left musculus tensor veli palatini, innervated by the 
motor part of the trigeminal nerve, like the muscles mentioned above, stands for 
the deviation of the soft palate and the uvula. 


Summarizing the facts, the case shows a bulbospinal type of poliomyelitis 
in which the spinal disturbances were of light and temporary nature. The seri- 
ous destructions occurred in the left, less in the right motor nucleus of the fifth 
cerebral nerve. The other nuclei of the medulla oblongata were spared though it 
might be said that the origin of the disturbances of tongue and soft palate lies 
in a simultaneous involvement of the twelfth, tenth, and ninth cerebral nerves. 


Case 2.—The patient, H. L., was a 32-year-old man. He became ill during 
a slight polio epidemic. The spinal fluid puncture confirmed the diagnosis which 
had not been difficult to establish clinically. During the initial paralytic stage, 
the followng disturbances were most striking: a paralysis of deglutition which 
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lasted for two to three days, difficulty of mastication, a ptosis on the left side, 
diplopia, paresis of the seventh nerve, dizziness, tinnitus, and finally a certain 
weakness in the lower extremities. 


Local Status Five Weeks After Beginning of Poliomyelitis—The patient 
experienced a pronounced weakness of chewing, .difficulty in swallowing, and 
there was atrophy and paresis of the right masseter and temporal muscles. Both 
muscles reacted to faradic stimulation while galvanic impulses produced slow 
contractions only, along with a partial reaction of degeneration. Phonetic 
articulation was slightly disturbed; the soft palate was drawn to the right side. 

In the lower extremities, a marked atrophy and hypotonia of the right 
quadriceps muscle and of the musculature of the calf was observed, along with 
a corresponding picture of tendon reflexes. 

Under the influence of the treatment, the pareses of spinal origin, together 
with the disturbances of mastication, gradually disappeared. 

Local Status Six and One-Half Weeks After Beginning of Poliomyelitis.— 
One and one-half weeks after the above status, the improved condition of the 
patient was as follows: 

Temporal muscle: The atrophy of the left side was stronger than on the 
right. The left side responded neither to galvanic nor to faradie stimulation. 
On the right side, the partial reaction of degeneration still remained. Farado- 
contractility was questionable. 





a. b. 








Fig. 7.—a, Clockwise and b, counterclockwise movement of the mandible from true centric 
occlusion. 


Masseter muscle: The atrophy was more pronounced on the right than on 
the left side. Thus, the right side did not respond to faradic impulses. The 
partial degeneration reaction was still noticeable. On the left side, the muscle 
contracted flashlike on faradic, as well as on galvanic, impulses. With the 
mandible in rest position, the freeway space was of normal dimensions. The 
position of the mandible was symmetrical in the median line. While a slight 
opening movement did not deviate the mandible, further opening moved it to 
the right. The closing movement was active and guided into centric occlusion. 
Measurements of the masticating strength were 8 kg. for the left side, 614 kg. for 
the right side. An active propulsion of the mandible led into a devidtion to the 
right, while a movement to the left could not be performed. The cireular move- 
ments as described in case 1 were similar though less pronounced (Fig. 7), and 
the mandible returned into true centrie occlusion. 

The left mandibular condyle stayed in its fossa during the whole movement. 

No abnormality was found in the motility of the eyes. Deglutition was 
almost normal again; the paresis of the seventh nerve had disappeared altogether. 
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The soft palate was in symmetrical alignment and the tongue could be stretched 
straight forward. The lee reflexes were almost normalized. 

Summing up the second case, the functional examination of the patient’s 
masticatory apparatus presents the picture of a paresis of its entire musculature. 
Among the levator muscles, the right masseter and the left temporal muscle are 
most affected. The patient closes with considerable and bilaterally almost equal 
foree, because the left masseter and the right temporal muscles supplement each 
other. The inability for a left protrusive movement is due to a stronger paresis 
of the left pterygoid muscles. 
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Fig. 8.—a, A, Normal position of the mandible; b, B, paralytic position of the mandible 
with tendency to myostatic contraction of the nonparalytic right external pterygoid muscle, to 
ankylosis of the temporomandibular joint of the paralytic side, and to subluxation on the normal 
side; c, C, the interdental splint fixes the mandible in a forced position toward the normal side, 
mobilizes the left temporomandibular joint, and prevents a myostatic contraction on the right 


side, 

The case is of the bulbopontine type of acute poliomyelitis with only slight 
spinal symptoms, but with partial involvement of all motor centers of the medulla 
oblongata. The duration of the resulting muscular pareses was longest in the 
masticatory musculature. 


Therapy 


In both cases cataplasms were applied to the muscles, along with electro- 
therapy and chewing exercise (chewing gum), while the first case with its more 
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pronounced and partly irreversible paralytic symptoms did not respond to treat- 
ment as we should have wished for, an almost total restitution was observed in 
the second case. 


What exactly is the dentist’s task in such cases? Naturally he has to assist 
the patient in his oral hygiene, since self-cleansing of the teeth in normal masti- 
cation is very much hindered by the paralytic momenta. During convalescence, 
it is even more important to prevent a fixation of the paralytic articulating posi- 
tion. Such a fixation is due to postpoliomyelitic myostatie contraction. The 
principal features of physical training are muscular recoordination in order to 
avoid deformity, and a re-establishment of normal muscular activity and of 
normal function of the temporomandibular articulation. 

We have seen in Case 1 that ‘‘centric occlusion’’ was shifted to the left 
because the paresis was worse in the external (probably also in the internal) 
pterygoid muscle. While the propulsing muscles of the affected side must needs 
be strengthened by actively guided movements toward the normal side, the same 
muscles on the normal side must be kept from a permanent contracture by actual 
stretching, with passive movements of the mandible toward the normal side. At 
the same time, this is a prevention against subankylosis on the paralyzed side, 
and against the tendency of subluxation on the normal side. Besides the daily 
myotherapy the patient wears an interdental splint or monobloe during the 
night. Either of these appliances is fixing the mandible in a position toward the 
normal side, with an interarticular space corresponding to the freeway space 
in rest position. An elastic head-chin gear is worn to prevent an opening move- 
ment. (Fig. 8 illustrates the principles of orthopedic treatment. ) 

In the treatment of paralyzed masticatory muscles the advice and help from 
the dental orthopedist should always be kept in mind. Even though we cannot 
always hope for a complete restitution from such paralytic damages, we do have 
the means of reducing the consequences of a dynamic incongruity between 
agonist and antagonist in these very cases of asymmetrical muscular disabilities. 


Summary and Conclusions 


Apart from paralysis of spinal origin, poliomyelitis affects the nuclei of 
cerebral nerves. As a result of trigeminal involvement, disturbances of the 
masticatory function may be observed. The vital prognosis of such cases is 
good, although the paralytic symptoms can persist and disable the patient per- 
manently from chewing properly. 

The two cases reported both presented asymmetrical paralysis leading to 
the according deviations of mandibular movements, of the soft palate and of the 
tongue. While the symptoms of the first case were in part of irreversible nature, 
the second case responded favorably to treatment. 

The therapy consists of muscle cataplasma, electrotherapy, and, most im- 
portant of all, physical muscle exercise. These asymmetrical paralyses of masti- 
catory muscles predispose for postpoliomyelitic muscle contractures, for subanky]- 
osis and subluxation of the temporomandibular joints. They therefore must receive 
the care of the dental orthopedist. While guided active and passive movements 
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: of the mandible must strengthen the disabled muscles, the normal muscles have 
to be stretched and kept from permanent contracture, and the condyles moved 
on their functional path. At night, in order to avoid the abnormal mandible 
deviation, the patient wears an interdental appliance holding the mandible in a 
compensating position. 
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ORAL MANIFESTATIONS OF PSORIASIS: CASE REPORTS 


Henry M. Gotpman, D.M.D., anp Jack Boom, D.D.S., Boston, Mass. 


GREAT volume of literature dealing with psoriasis reveals but few re- 
ports concerning oral manifestations of this disease. The descriptions 

cited in the literature of this exanthem indicate that the mucous membrane 
lesions vary somewhat in their appearance. Oppenheim (1903) who with 
Thimm was the first to substantiate a diagnosis of oral psoriasis by biopsy, 
described lesions which were gray to yellowish-white, round to oval, and 
sharply demarcated plaques. They formed a network with clear spaces in 
between. Jordan (1922) described the case of a 27-year-old woman who pre- 
sented a history of psoriasis of the skin of twenty years’ duration, and who 
exhibited ring-shaped striae on the buceal mucosa opposite the junction of the 
teeth and a short distance from the angle of the mouth. The overlying epi- 
thelium could not be seraped off. Biopsies from skin over the breast and oral 
lesions had the same histologic characteristics. Scheer (1924) described a case 
exhibiting skin and mucosal lesions. The oral lesions occurred on the buceal 
mucosa, hard palate, and lips, and were silvery-white in color with an erythem- 
atous base; on gentle removal of the epithelium a bleeding surface remained. 

In examining the buccal mucosa of 100 patients with skin psoriasis, Usher 
(1933) found lesions in two. One ease involving the tongue, which was de- 
seribed as scrotal, beefy, red, and enlarged, showed a papular eruption with 
lesions varying in size from that of a minute split pea to one-half inch in diam- 
eter. They were round and sharply demareated and covered with a superficial 
layer of grayish-white epithelium which could be scraped off easily, leaving a 
moderately reddened surface with prominent papillae. The second ease 
showed an extensive involvement of the bueeal mucosa from commissure to 
anterior fauces by a fairly coarse, interlacing network of grayish-white striae 
enclosing unaffected mucous membrane. The epithelium could be seraped off 
only with difficulty. Histologically neither case was typical of psoriasis al- 
though biopsy from the first case was compatible with this disease. However, 
the clinical course plus the ruling out of other diagnostic possibilities was felt 
sufficient evidence to establish these lesions as psoriasis. Moyle (1935) in 
reviewing the literature found that in the majority of the cases reported the 
buceal mucosa was the most commonly affected area. He described the ease of 
a 74-year-old man with psoriasis of the skin who exhibited milky-white punc- 
tate and linear “leucoplakic” lesions in this region. The linear eruption was 
thought to be symbiotic lichen planus while the punctate lesions were diag- 
nosed as mucous membrane psoriasis. 

The purpose of this report is to present two cases of oral psoriasis, one 
occurring on the lower lip and the other on the floor of the mouth. 

From the Oral Pathology Laboratory, Beth Israel Hospital. 


48 





ORAL MANIFESTATIONS OF PSORIASIS 49 








a 
a 

% 

% Fig. 1.—Photograph of psoriatic lesion on the lower lip of the patient in Case 1. Arrow points 
Fa to lesion. 
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ee Fig. 2.—High-power photomicrograph of the lesion seen in Fig. 1. Insert in upper right- 
rs: hand corner is low-power photomicrograph on which is indicated the area from which this 


picture is taken. Note the markedly thickened stratum granulosum, the epithelial edema, 
a4 and the inflammatory changes in the corium. 








HENRY M. GOLDMAN AND JACK BLOOM 


Case Reports 


Case 1.—A 63-year-old man complained of an asymptomatic slight thicken- 
ing of the mucosa of the lower lip of two months’ duration. Examination dis- 
closed a moderately indurated, raised, grayish-white, irregularly shaped plague 
on the lower lip to the left of the midline. There was no apparent ulceration. 
The patient had psoriasis of the skin of many years’ duration. The lesion of 
the lip was totally excised; normal healing resulted. 

Microscopic examination showed a section covered on one side by a moder- 
ately thickened epithelium but lacking papillary rete. This epithelium ex- 
hibited both parakeratosis and hyperkeratosis which in some cases were ar- 
ranged in alternating layers. No microabscesses were seen in the epithelium. 
The subepithelial tissue showed slight edema and a perivascular inflammatory 
infiltrate composed chiefly of leucocytes, lymphocytes, and some histiocytes. 
Numerous dilated blood vessels were present which, in some areas, became 
sinusoidal in character. 


5 Fig. 3.—High-power photomicrograph of lesion in Fig. 1. Note particularly the channel- 
pe Re = of the blood vessels and the manner in which they parallel the basal layer of the 
epithelium. 


Case 2.—A 28-year-old man presented himself with a complaint of a rough- 
ness of the floor of the mouth. Examination showed an irregular, whitish-gray, 
fuzzy, raised lesion on the floor of the mouth extending diffusely posteriorly. 
The medical history was enitrely negative but a dermatologic consultation 
revealed a psoriatic lesion on the scalp of which the patient was not aware. A 
biopsy of the mucous membrane lesion was performed. 

Microscopic examination revealed a papillomatosis of the epithelium char- 
acterized by a moderate degree of acanthosis, some parakeratosis, and a few 
areas of hyperkeratosis. The stratum granulosum was exaggerated, being four 
to five cells thick, while the rete malpighii above the tips of the papillae showed 
marked thinning. Clubbing of the papillary bodies was present. Some inter- 
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Fig. 4. Fig. 5. 
Fig. 4.—Photograph of the psoriatic lesions of the patient cited in Case 2. Arrow indicates 
lesions. 
Fig. 5.—Low-power photomicrograph showing acanthosis of the epithelium and also 
the diffuse involvement of the corium by an inflammatory exudate (Case 2). The thinning of 
the epithelium over the tip of a papilla (indicated by arrow) is quite striking. 


Fig. 6. 


Fig. 6.—High-power photomicrograph of lesion in Case 2. Inflammatory infiltration with- 
in the corium, and edema of epithelium and corium can be seen. 

Fig. 7.—High-power photomicrograph of lesion in Case 2. Note the infiltration of the 
epithelium by lymphocytes. 





52 HENRY M. GOLDMAN AND JACK BLOOM 


and intracellular edema was seen. Scattered diffusely throughout the papil- 
lary layer and the outer portion of the reticular layer of the corium was a 
moderate inflammatory infiltrate consisting for the most part of lymphocytes 
and histiocytes with some leucocytes being seen. Dilatation and tortuosity 
of the capillaries with apparent rigidity of the walls of the small blood vessels 
were noted, while immediately subjacent to the epithelium, blood vessels as- 
sumed a sinusoidal appearance. 
Discussion 

The characteristic histologie features of psoriasis of the skin are described 
as acanthosis, downgrowth of rete pegs which are rounded and blunt, pro- 
longation of papillae with thinning of the epithelium covering them, para- 
keratosis, absence or sparsity of the stratum granulosum, and microabscesses 
of Munro. While neither of the two eases presented exhibits all of the diag- 
nostic characteristics usually enumerated, there are a sufficient number of 
these in evidence to warrant a diagnosis of psoriasis in each ease. Microab- 
seesses of Munro are absent in both instances; however, Burks and Montgom- 
ery stated that microabscesses may not be present in all cases of psoriasis. 
Case 1 lacked the characteristic downgrowth of rete pegs and both specimens 
revealed some hyperkeratotie areas with subjacent accentuation of the stratum 
granulosum. In relation to the latter finding it is to be noted that Lever stated 
that in old quiescent psoriatic lesions hyperkeratosis may outweigh parakera- 
tosis. The clinical appearance of these lesions is entirely consistent with the 


descriptions appearing in the literature. The topography and surface charac- 
teristics, in addition to the histologie findings, rule out the diagnosis of leueo- 
plakia and lichen planus. 


Summary 
Two cases of mucous membrane psoriasis are presented. Both patients 
were aware of the oral lesion but only one was cognizant of the concomitant 
skin psoriasis. Neither of the respective locations of the manifestations, the 
lip and the floor of the mouth, is the commonly affected areas as reported in 
the literature. The histologic findings are comparable to those seen in euta- 
neous psoriasis. 
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Surgical Anatomy and Physiology 


CEMENTOGENESIS AND THE NORMAL AND PATHOLOGIC 
STRUCTURE OF CEMENTUM* 


ARTHUR-JEAN HeELp, D.D.S., M.D.,* GENEVA, Sw1tTZERLAND 


ANY authors having investigated the varied problems concerning the 

cementum (histogenesis, structure, significance, physiologic and patho- 
logic reactions) have expressed, relative to this tissue, almost identical opin- 
ions, which ean be summarized by the following points: 

1. The cementum forms progressively by a more or less rhythmical ap- 
position of a lamellar tissue, whose fundamental base consists of collagen 
fibrils, running parallel to the exterior root’s surface. These are embedded in 
a mineralized substance. 

2. Besides, it encloses bundles of collagen fibers, called Sharpey’s fibers, 
which are in continuity with the periodontal bundles, representing the inser- 
tion of the latter in the cementum. Star-shaped cavities may be found, similar 
to the ones existing in bone. These are lacunae with prolongations directed 
mostly toward the external surface of the tooth. They contain cellular ele- 
ments which are connected together by thin filaments running through the 
interlacunary canaliculi. 

3. Two forms of cementum may be distinguished: primary cementum, 
whose structure is essentially hyaline, and in which the course of Sharpey’s 
fibers can be seen distinctly. It does not include cellulary elements and is in 
immediate contact with the dentine, covering almost its entire surface. It is 
sometimes missing at the apical part. The secondary cementum has a struc- 
ture approximately like that of bone. It contains lacunae in varying numbers. 
It is thicker than the primary cementum, and it is particularly abundant in the 
apical region, but is progressively ascending along the root, covering the 
primary cementum, as the individual is getting older. Often it piles up in 
thick layers on the level of the bifureation of molar’s roots. The successively 
deposited layers can be of various width and are separated by dark lines. 

4. The junction of the cementum and dentine has been differently inter- 
preted, some authors believing that there is a definite limit, others, on the 
contrary, thinking that there is a close connection between these two tissues, 
permitting metabolic interchanges through canalicular anastomosis. 

5. Like the bone, the cementum is subject to appositional and resorptive 
phenomena; however, generally speaking, the former seems to be more com- 


mon than the latter. 
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6. The innervation of cementum has not been proved with certainty; vas- 
cularization is seen in exceptional cases and is considered to be pathologic. 

7. The problem of the vitality of the cementum, vitality which for some 
authors controls the proliferating power of the epithelium, has not yet been 
solved. 

Investigation 


Abundant histologic material enabled us to study thoroughly several 
facts concerning the genesis and reactions of the cementum. Let us say, be- 
forehand, that we are not going to make any distinction between physiologic 
and pathologic reactions of the cementum. Its structure remains identical, 
regardless of the pathologie processes taking place in its proximity, and in 
which it takes part by apposition, resorption, demineralization, or eventually 
necrosis. Here are a few points about which we have had the opportunity to 
make specific observations: 


1. It is a classic belief that cementum is formed through irregular lamellar 
apposition, subject to a more or less immediate mineralization. This process 
is supposed to depend upon the cementoblasts, cells homologous to osteoblasts, 
responsible for the formation of bone. What actually seems to happen when 
the first layers of cementum are formed around the roots of young individuals 
—we have not had the opportunity to observe this process in the apical area of 
adult teeth undergoing a continuous apposition of cementum—was learned 
by the study of numerous histologic preparations. The following character- 
isties were almost constantly observed: 


The apical junction of the cementum and the periodontal connective tis- 
sue is never clear as it is near the cervical part of the tooth. As a matter of 
fact, even in relatively thin sections, impregnated by various stains such as 
hematoxylin-eosin, van Gieson, Mallory, thionin, it is clearly seen that there 
is a progressive transition from the periodontal connective tissue toward 
the cementum (Fig. 1). The fibroblast sometimes presents a more or less con- 
tracted shape (Fig. 2), sometimes it develops stellate shape, forming a net- 
work by anastomosis of its extensions (Fig. 3). Vacuoles appear which seem 
to ineorporate themselves progressively into the growing cementum (Figs. 4 
and 5). As we are going to see later, an areolar structure of the cementum 
ean frequently be found, particularly in the apical area of the tooth. Between 
the vacuoles, the cellular elements disappear and seem to make room for the 
precipitation of a strongly chromophilic basic substance in which a fibrillar 
structure can be perceived (Fig. 6). This chromophilic substance is probably 
a sign of a relatively poor mineralized state of certain cementum layers which 
stain darkly. It happens that the interior of the vacuoles is filled with a sub- 
stance staining the same way as the basic mass, and resembles the picture of 
the dentinal canals in cross-sections showing Tomes’ fibrils (Figs. 7 and 8). 
The areoli, which are in certain sections replaced by longitudinal canaliculi, 
are probably occupied by connective tissue bundles which could correspond to 
the Sharpey’s fibers described in the fibrillar cementum (Fig. 9). The cellular 
elements of the cementum (cement corpuscles) are relatively scarce in the 
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apical area, and we have never had the opportunity of clearly following the 
transition from the fibroblastic state to the cementoblastie state; the only 
thing we have been able to observe is the enclavement of few fibroblasts in the 
outer cementum. 

2. In examining a longitudinal or a transverse section of a tooth with 
thickened cementum, one can notice alternately light and dark bands, the 
width and direction of which may vary considerably (Fig. 10). On the other 
hand, one can also observe considerable variations of the staining power of 
the light zones separated by the darker bands. 

Generally, the periodontal side of the cementum is marked by a dark 
area; the dark bands are narrow, and if they appear to be wide they are in 
reality composed of a clustering of thin, dark lines (Fig. 10). On the other 
hand, the light bands can be very large. The meaning of the dark lines, 
which may be looked at as “boundaries” has been differently interpreted. We, 
on our part, regard them to be regions of inadequate mineralization. Our 
opinion is based on the two following observations: first, the staining power 
is similar to that of collagen and, to a certain extent, to that of protoplasmic 
elements, and, second, cementum fractures always along the dark lines, which, 
therefore, must represent regions of lower resistance (Fig. 11). It seems that 
they present real sutures, similar to those found in the bone, which also may 
be interpreted as being regions relatively less mineralized. We ean state fur- 
ther that the fibrillar structure of the cementum, resulting from the progres- 
sive inclusion of periodontal fibers, is particularly perceptible at the level of 
the region of the dark bands, where these bands are less mineralized (Figs. 
10 and 12). 

The differentiation between the fibers and the canaliculi, to which we will 
refer later, is made possible by the fact that the latter remain visible in the 
mineralized zones, whereas the perception of the former is but slight (Fig. 13). 

3. Independently from the dark bands, representing slightly mineralized 
zones, we sometimes find, as this is also the case in the dentine, regions where 
the chromophile power of the cementum is variable. The presence of dark 
spots in a bright mass is probably again due to the differences in the degree of 
mineralization, the dark zones being less impregnated by calcium salts (Fig. 
14). 

4. When examining a large surface of cementum under low magnification, 
one is impressed by the structural polymorphism of this tissue. Independently 
from their variable density along the “suture lines,” in certain regions there 
are included an abundance of cellular elements. These are superimposed some- 
times by striations with a more or less parallel orientation, the nature of which 
we are going to examine later (Fig. 15). In other areas, the cellular elements 
are completely missing or widely separated. One is used to distinguish be- 
tween the fibrillar (or primary) cementum and the cellular (or secondary) 
cementum. But, such a distinction has a relative value only, both from the 
morphologic and topographic points of view; in fact, if the layers of the first- 
formed cementum are essentially fibrillar and poor in cells, the zones appear- 
ing subsequently are very polymorphous, and the distinction between the two 





esl 





CEMENTOGENESIS AND STRUCTURE 


Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 


8.- 
9. 
10. 


12. 


Hematoxylin-eosin, 
Mallory, x1,000. 
-Thionin, X 250. 
Thionin, x100. 
-Thionin, X 250. 
Thionin, x 420, 





OF CEMENTUM 





¥ 1,000. 


~l 


Fig. 


Fig. 


10. 


12. 





58 ARTHUR-JEAN HELD 


kinds of cementum is no more possible. This observation may be connected 
with what we have said before concerning cementogenesis, namely, that the 
fibrillar cementum formed in a thin layer which is in contact with the dentine 
and includes few or no cellular elements seems to be under the histogenetic 
dependence of the cementoblasts, whereas the cementum deposited subse- 
quently under the influence of various irritations (functional, toxi-infectious), 
and showing the polymorphism which we have pointed out, seems to form 
independently from the cementoblasts. A certain number of fibroblasts are 
incorporated in a more or less passive way in the basic mass; they undergo 
certain morphologic transformations, resulting particularly in a flattening 
which renders them parallel to the suture lines, with a peripherical orientation 
of their prolongations (Fig. 16). In the most recently formed layers, one can 
recognize the fibrillar structure, and some cellular elements, enclosed between 
the fibrils (Fig. 17), but in the apical region the cellular elements are seldom 
found. We tried to find a cause for the more or less accentuated density of 
cement corpuscles, and in this connection we have noticed the fact that their 
number increases the more regularly the cementum has been deposited. In the 
zones where the suture lines are relatively equidistant, the cement corpuscles 
are more numerous than in areas where the cementum has been deposited in 
a particularly irregular and atypical way (Fig. 10). Concerning the relation 
between the lines and the cement corpuscles, we will simply mention that the 
latter can be found between the dark lines, as well as in contact with them 
(Figs. 18 and 19). 

5. The structure of the basic mass of cementum is essentially variable. 
We have already mentioned that in the apical region the cementum has a 
“porous” appearance (Figs. 20 and 21). This phenomenon may be explained 
by the fact that this tissue is traversed by channels eventually occupied by 
conjunctive bundles (Fig. 22). 

Independently from these relatively wide channels, and from those con- 
necting the lacunae, finer canaliculi can be seen in various regions of the 
cementum. They may be found in contact with the dentine (Fig. 23) and 
with the periodontium (Fig. 24). Their orientation is variable, more or less 
eurved, but mostly at right angles to the suture lines, as if it were determined 
by the Sharpey’s fibers embodied in the course of cementogenesis. At the 
place of contact with the dentine, these canaliculi seem to be in close con- 
nection with the extremities of Tomes’ fibrils (Fig. 23). 

Finally, besides these various formations, one can find occasionally some 
larger channels (Figs. 25 and 26) which may be considered vascular channels. 
These are found particularly in the regions where the cementum has under- 
gone secondary transformations (resorption and new appositions). These find- 
ings have given rise to the description of a Haversian system. 

6. The area between dentine and cementum presents very different images 
in different teeth or areas of the same tooth. If this area is clear in the region 
near the cervical margin where it is often marked by a dark line (Fig. 27), 
which the extremities of Tomes’ fibrils do not reach, it becomes more and more 
blurred toward the apical regions (Fig. 28). Most often no boundary what- 
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Fig. 16. 





Fig. 17. 


Fig. 13.—Thionin, x100. 
Fig. 14.—Thionin, xX 250. 
Fig. 15.—Thionin, x 250. 
Fig. 16.—Thionin, x 420. 
17.—Thionin, 420. 
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Fig. 22. 


18.—Thionin, 420. 
19.—Thionin, 120. 
20.—Thionin, x 250. 
21.—Hematoxylin-eosin, «420. 
22.—Hematoxylin-eosin, x 420. 
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soever can be seen; a band of amorphous substance seems to be inserted be- 
tween the terminal fibrils of the dentine and the region where the structure 

Fig. 23. Fig. 24. 
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Fig. 23.—Thionin, x 420. 
Fig. 24.—Thionin, x 420. 
Fig. 25.—Thionin, 100. 
Fig. 26.—Hematoxylin-eosin, x 26. 
of the cementum becomes characteristic (Fig. 29). However, this “no man’s 
land” ean show in some eases the following: 

a. The presence of a layer of flattened elements, more or less irregularly 
and at right angles to the Tomes’ fibrils, with which they seem to be connected ; 
these are small areas, little or not at all mineralized, probably still belonging 
to the dentine, but not clearly separated from the cementum (?spaces pre- 
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ig. 27.—Thionin, x 250. 
. 28.—Thionin, «420. 
. 29.—Thionin, «420. 
. 30.—Thionin, 420. 
. 31.—Thionin, «420. 

32.—Thionin, x 420. 
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Fig. 33.—Thionin, x 250. 
Fig. 34.—Thionin, xX 250. 
Fig. 35.—Thionin, x 420. 
Fig. 36.—Thionin, x420. 
Fig. 37.—Thionin, x 250. 
. 38.—van Gieson, X420. 
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viously occupied by cement corpuscles) (Fig. 30). Sometimes, these ele- 
ments take a more or less rounded or oval shape and do not show any par- 
ticular orientation (Fig. 31). In some cases we have even observed the pres- 
ence of cellular nuclear remains (Fig. 29). 

b. The extremities of dentinal rods seem to be in close connection with 
the canaliculi of the cementum (Fig. 23); sometimes both are ending in the 
amorphous area in the shape of “bunches” (Fig. 29). At last, we have ob- 
served cases in which the dentinal rods penetrate straight into the cementum 
occupied by the cells (Fig. 32). Therefore, we may say that the cemento- 
dentinal junction becomes more and more dim, as advance is made toward the 
apex. This intrication of the two tissues has probably a biologic meaning, 
from the point of view of metabolic exchanges between the cementum and the 
dentine. 





Fig. 39.—-Thionin, 420. 


7. The life of cement corpuscles seems to be of very short duration; in 
fact, their vitality shown by the presence of nuclei disappears quite rapidly 
when new layers of cementum are deposited (Fig. 33); but it seems, never- 
theless, that these elements are able to conserve their vitality, particularly in 
immediate proximity to the dentine (Fig. 34), especially in the areas where 
the cementodentinal junction is vague. When the vitality of the cement 
corpuscles disappears, only small cavities remain, sometimes with indefinite 
outlines, as if a rarification or a demineralization was taking place at the 
periphery (Fig. 35). This phenomenon is to be compared with the “oncosis” 
described in connection with the bone. On the other hand, we have investi- 
gated whether a phenomenon of filling the cement cavities exists, but we were 
unable to find any indication concerning such a process. The opinion was put 
forth that the fact of finding “cellular lacunae” sometimes without canalicular 
ramifications is a reason to suppose that a previous filling of such ramifica- 
tions has occurred; but, in reality, certain methods of staining are able to 
produce regular evidence of the existence of such canaliculi. 
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8. When the cementum is subjected to peripherical resorption, one some- 
times may find in the substituted connective tissue the persistence of cellular 
elements with their distal ramifications Fig. 36). If cementum is formed in old 


Fig. 40. 





Fig. 41. 
Fig. 40.—Hematoxylin-eosin, x 26. 
Fig. 41.—Hematoxylin-eosin, 72. 
resorption lacunae, cementoblasts may be included in the newly formed ce- 
mentum, whereas the old cementum in the proximity does not show any (Fig. 
37). It is also possible to find cement corpuscles in the cement spicules (Fig. 38). 
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9. Because of the apparent continuity between the bone tissue and the 
cementum, we tried to find the existence of real osteocemental synostoses, but, 
till now, we were not able to recognize them, in spite of their existence having 





Fig. 42.—Hematoxylin-eosin, x72. 
Fig. 43.—Hematoxylin-eosin, X54. 





Fig. 44.—Thionin, 100. 


been mentioned by various authors. We have regularly found between the two 
structures some acellular connective tissue, more or less fibrillar in nature 
(Fig. 39). 
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10. Generally, the cementum has no participation in the various patho- 
logie processes affecting the bone. In fact, in osteoporosis (Fig. 40), or in 
fibrous osteodystrophia (Fig. 41), it ean be observed that the cementum re- 
mains untouched. In some eases, it is even capable of hypertrophying. Yet, 
in osteomalacia we were able to observe that at its periphery the cementum can 
show resorptive zones (Fig. 42), and sometimes cementoidal edges (Fig. 43). 


Conclusions 


The main point of the observations just described may be summed up as 
follows: 


1. If the formation of primary cementum of fibrillar structure may be 
connected with the presence of cementoblasts, the formation of the very poly- 
morphous secondary cementum takes place without participation of such 
cellular elements. 

2. The dark lines of the cementum must be considered relatively slightly 
mineralized and weak zones. 

3. The secondary cementum frequently shows a canalicular structure, 
especially in the apical region. This is demonstrated either by an areolar 
aspect, or by the image of real channels, longitudinally sectioned. 

4. The cementodentinal border gradually fades when nearing the apex, 
and a tubular connection can be seen between the two tissues. 

5. The vitality of cement corpuscles is maintained in the region immediately 
in contact with the dentine, and in the periphery of the cemental layer. 

6. In some eases, the lacunae of the cementum can lose their precise border 
and may become enlarged. 

7. Vaseular channels can occasionally be found in the cementum, particu- 
larly when this tissue has undergone important transformations. 

8. The cementum does not show specific pathologie reactions, and is only 
rarely taking part in pathologie processes of the bone. It seems to react 
secondarily to osteolytic phenomena, by a definite tendency to hypertrophy, 
whether the osteolysis is caused by mechanical, dystrophic, or infectious phe- 
nomena. Resorption of cementum is exceptional and unexplained; most fre- 
quently it is only transitory, and the areas of resorption show a remarkable 
tendency to fill up again. What particularly seems to differentiate bone from 
cementum is the fact that the latter possesses a dense structure permitting in- 
terior rearrangements only with difficulty. In the bone these are essentially 
of vaseular origin. On the other hand, the cementum possesses a remarkable 
tendeney toward hyperplasia, more or less arrested as long as the bony tissue 
retains a sufficient restoring power (young people), but becoming particularly 
manifest when people grow older, or if the alveolar crest is destroyed by early 
resorption. The hyperplasia is also arrested by e)ithelial tissue when pro- 
liferating along the cementum (Fig. 44). 

The material used for the photomicrographs in Figs. 40 to 43 was kindly put at 
our disposal by the Institute of Pathology of the University of Geneva (Professor Rutis- 
hauser), 
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MEDIA AND METHODS FOR SEPARATION AND CULTIVATION 
OF ORAL SPIROCHETES* 
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ESPITE many studies of oral spirochetes since Noguchi reported their 

isolation in 1912, methods for their pure cultivation are still inadequate, 
and as a direct result our ability to identify and classify them and our knowledge 
of their potential pathogenicity remain meager. Nearly all workers since No- 
guchi’s time have utilized the techniques he developed with minor variations. 
His basic method made use of stab cultures in an infusion agar medium en- 
riched with ascitic fluid and containing fresh sterile tissue, usually rabbit kidney. 
In some instances a primary enrichment culture was made in sheep serum water 
with fresh tissue. Spirochetes appeared in the agar medium as a haze growing 
away from the mixed bacterial growth in the central stab, the bacteria-free 
growth being obtained by breaking the tube and transferring a portion of the 
spirochete-laden agar to a fresh tube of the same medium. In the hands of sub- 
sequent workers including the writers this method has proved effective but 
laborious and subject to frequent failure. Cultures of these spirochetes, more- 
over, have not been easily classifiable according to Noguchi’s criteria. Noguchi’s 
designations of Treponema microdentium and Treponema macrodentium (No- 
guchi, 1912'), Spirochaeta refringens (19127), Treponema mucosum (1912°), 
Spirochaeta phagedenis (1912*) and Treponema calligyrum (1913) were each 
evidently based on a single culture. Considered in the light of subsequent ex- 
perience, and despite their acceptance by many workers, they all seem inadequate. 

Later workers have modified Noguchi’s procedures in details. For example, 
Okabe (1936) used horse testicle and goat serum; Proske and Sayers (1934) 
used a modification of Huntoon’s ‘‘hormone’’ agar; D. T. Smith (1932) elimi- 
nated gas-forming bacteria, which tended to disrupt the primary cultures and 
make them unusable, by passage of spirochete-containing exudates through 
guinea pigs before cultivation. Kritchewski and Seguin (1920), Seguin and 
Vinzent (1938), and Kast and Kolmer (1940) all seem to have been successful 
with a serum or ascitic fluid medium containing fresh tissue, the medium having 
been heat-treated at from 56° to 65° C. Doubtless because of persistent tech- 
nical difficulties, however, none of these workers was able to study a sufficient 
number of isolated strains to permit acceptable classification. Vinzent and 
Daufresne (1934), for instance, ‘‘provisionally’’ identified 6 types among 11 
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oral strains. Their classification was followed by Weinberg, Nativelle, and 
Prévot (1937) in their extensive monograph on anaerobes, and also in the later 
manual of Prévot (1940). 

In 1942, Rosebury and Foley described a modification of the Noguchi tech- 
nique which facilitated the separation of these spirochetes from associated bac- 
teria and made comparatively simple the accumulation of bacteria-free cultures. 
The modification involved the use for primary culture of small shallow Petri 
dishes instead of tubes, the plate cultures being inoculated by stab in a central 
well cut in a relatively deep (7 mm. or more) layer of agar medium. The plates 
were incubated in anaerobic jars. Spirochete growth was easily visible in these 
cultures and could be obtained for subculture by removing a portion of agar 
containing spirochetes through the sterile agar surface at a distance from the 
mixed growth in the well. This method was subsequently improved further by 
the use of the small deep dishes more fully described in the body of this paper.* 
Hampp (1943), who substituted small beakers for Petri dishes, has worked ex- 
tensively with this method. 

In addition to variaiions of the Noguchi technique of stab inoculation, 
several workers have attempted other methods for isolation of these spirochetes. 
Noguchi himself (1911) was able to separate cultures of alleged Treponema 
pallidum from contaminants by growth through Berkefeld filters, but Wichel- 
hausen and Wichelhausen (1942) found this procedure, using Chamberland 
filters, unreliable for oral spirochetes. Robinson (1923) reported a method 
based on growth through filter paper, while Ecker and Weed (1931) attempted 
to purify cultures of spirochetes by centrifugation. Since none of these tech- 
niques, in common with the Noguchi method and its variations, involves the use 
for isolation of separated colonies of spirochetes, they cannot be counted upon 
to yield pure cultures in the accepted bacteriologic sense. Such isolated colonies 
have been obtained in shake cultures by Miihlens (1906), Miihlens and Hart- 
mann (1906), Shmamine (1912), and more recently by Wichelhausen and 
Wichelhausen (1942). The last mentioned workers preferred this method to 
that of stab inoculation. Several workers, furthermore, reported the isolation 
of spirochetes from surface colonies on anaerobic blood agar plates (Repaci, 
1911, 1912; Smith, 1932; Gins, 1942) ; but from the descriptions given by these 
authors the organisms isolated seem to have been rigid or flagellated spirilla 
rather than true spirochetes. The present writers have not seen spirochetes in 
pure surface colonies; indeed, in the mixed surface colonies described elsewhere 
(Rosebury, Clark, Macdonald, and O’Connell, 1950), the contained spirochetes 
grew in the depths of the agar without appreciable surface proliferation. Wich- 
elhausen and Wichelhausen (1942) have been able to isolate oral spirochetes 
from colonies in poured rabbit blood agar plates incubated anaerobically, but 
they and Robinson and Wichelhausen (1946) noted that certain strains failed 
to grow under these conditions although they could be grown by Noguchi’s 
method. Attempts by the present writers to apply the poured plate technique 
have yielded inconsistent results. 





*Details of this method were presented and illustrated at a meeting of the International 
Association for Dental Research in March, 1942 (Rosebury and Foley, 19427). 
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The studies described in this report were based on the use of the deep-plate 
modification of the basic Noguchi stab technique, which is detailed below. They 
are part of a broader study of the nature and pathogenicity of the anaerobic 
microorganisms of the mouth, with special reference to the so-called fusospiro- 
chetal flora, and had as their objectives the improvement of techniques for culti- 
vation of spirochetes to permit their use in pathogenicity tests, and the more 
adequate characterization of pathogenic forms. 


Media 


Proske-Sayers Base.—The veal infusion base of Proske and Sayers (1934) 
was used with the following modifications, the chief purpose of which was to 
obtain the needed clear medium without the use of customary filtration methods. 
With the standard agar base preliminary clarification was accomplished by 
adding the whites of fresh eggs (1 egg per liter) to the infusion and decanting 
carefully off the meat clot. When agar was not used, 0.5 per cent of gelatin 
was substituted. In either event the decanted medium thus obtained has usually 
been turbid or opalescent. Further clarification without loss of growth-pro- 
moting properties was obtained by filtration first through fine glass wool (Pyrex 
‘*Fiberglas’’ No. 800) in Buehner funnels, then through sintered glass filters 
(Corning), using ‘‘M”’ filters for agar and ‘‘M”’ followed by ‘‘F’’ filters for 
agar-free broth. The base was prepared as follows: 


Fresh veal hearts, freed from blood vessels, 


fat and serous linings 500 Gm. 
Bacto-peptone 10 Gm. 
Sodium chloride 5 Gm. 
Agar, powdered or granular, various pro- 

portions up to 18 Gm. 
Gelatin (in agar-free base only) 5 Gm. 
Distilled water 1,000 ml. 


The mixture was stirred well and infused at 4° C. for about eighteen hours, 
then heated with constant stirring to 75° C. The hot medium was then adjusted 
to pH 7.3 with N NaOH, using a glass electrode pH meter, heated in an Arnold 
sterilizer at 100° C. for one hour, the meat clot rimmed and the mixture heated 
at 100° C. for an additional hour. The fluid was then decanted with care to 
avoid disturbing the clot, readjusted to pH 7.6, filtered while hot through glass 
wool and then one or more times through sintered glass filters. The filtered 
medium was distributed in measured 500 ml. amounts in 1 liter Florence flasks 
and sterilized in the Arnold sterilizer on three consecutive days for two hours 
each day. The base medium could be stored in the refrigerator for at least 
three months. 

The ‘‘AFK’’ Medium.—The standard medium for cultivation of oral spiro- 
chetes was made up aseptically so as to contain 30 per cent of ascitic fluid and 
0.1 per cent of cysteine hydrochloride, and filled into plates or tubes over minced 
fresh guinea pig kidney. The proportions used were: 


Proske-Sayers base 500 ml. 
Ascitic fluid 214 ml. 
Cysteine HCl, 10 per cent 7.1 ml. 


N NaOH, approximately 4.5 ml. 
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Ascitie fluid free from excessive bile color was stored in 2-liter amounts in 
the refrigerator. Before use it was sterilized by repeated Seitz filtration fol- 
lowed by sterility tests in Brewer thioglycollate broth. As many as 5 successive 
filtrations were found necessary to sterilize certain batches. Cysteine hydro- 
chloride, 10 per cent in distilled water, was prepared fresh and autoclaved at 
15 pounds pressure for twenty minutes. Normal NaOH was sterilized in the 
same way. Immediately before the medium was prepared the kidneys were 
removed aseptically from a guinea pig of 400 grams or more, freed from con- 
nective tissue and fat and finely mineed with scissors in 10 ml. of extract broth. 
Kidney particles were transferred to plates or tubes with straight glass tubes 
of 5 mm. bore, cotton plugged at the top and fitted with a 1 ml. rubber nipple. 
The kidneys from 1 guinea pig were sufficient for about 75 tubes. 

The kidneys were minced and the whole mixing operation performed 
aseptically in an enclosed hood of special design, fitted with heavy cloth sleeves 
for two operators and ventilated with compressed air filtered through sterilized 
cotton and glass wool. The hood contained a Bunsen burner and was fitted with 
air and vacuum lines arranged for pipetting. Tests in the hood with impinger 
samplers (Rosebury, et al., 1947), using extract broth as collecting medium, 
operated continuously during this procedure, recovered less than one bacterium 
per 36 liters of air. 

The agar base was melted and cooled to 50° C., and ascitic fluid, heated 
to 50° C., was added with the aid of sterile graduated cylinders. The cysteine 
was neutralized and added to the mixture by pipette. An aliquot was removed 
from the mixture and its pH determined, and the medium titrated if necessary 
to pH 7.3 to 7.6 with N NaOH or N HCl. The completed medium was poured 
into small deep Petri dishes* or transferred to Noguchi tubes (12 by 200 mm. 
outside dimensions) with a tubing assembly made to fit the 1 liter Florence flasks 
in which the medium was mixed, and including an automatic double valve 
(Becton, Dickinson No. 470V), a 50 ml. glass syringe, and a 15-gauge, 314 inch 
injection needle surrounded by a flared glass tube. About 10 ml. or slightly 
more was sufficient for either plates or tubes. The prepared plates were incu- 
bated for sterility for twenty-four hours at 37° C. in air, then in platinum-cata- 
lyzed hydrogen anaerobic jars which were kept at 37° C. for at least forty-eight 
hours and then at room temperature unopened until the plates were needed. 
The tubes did not require anaerobic incubation. After being tested for sterility 
aerobically at 37° C. for forty-eight hours, about 1 ml. of sterile paraffin oil was 
added to each tube to prevent drying of the medium, and they were stored at 
room temperature. 

Robinson-Wichelhausen Base.—The directions given by Robinson and 
Wichelhausen (1946) were followed except that 1 part by weight of Bacto beef 
heart was substituted for 5 parts of fresh beef heart. This medium was filtered 
through paper and autoclaved (Wichelhausen, 1947). 

Other base media used were Bacto beef heart infusion agar (B44) and 
Bacto heart infusion broth (B38), which appeared to be most comparable among 


*These are especially made of Pyrex tubing, the inner or containing member measuring 
25 mm. by 28 mm. deep -inside. 
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commercially available prepared media to the Proske-Sayers base; cysteine- 
trypticase agar (Baltimore Biological Laboratories); and the fluid medium 
described by Hampp (1947). The Hampp medium could not be clarified, how- 
ever, and was abandoned after poor results were obtained with it in initial tests. 

Substitutes for fresh guinea pig kidney tested were: (a) a kidney mash 
prepared as a suspension of guinea pig kidney, 10 per cent by weight in extract 
broth, homogenized in a Waring blender; (b) a kidney extract made by allow- 
ing a similar mash to stand at 37° C. for eighteen hours, centrifuging and de- 
canting the clear supernatant. With either preparation 0.1 ml. was used in 10 
ml. of medium. Defibrinated rabbit blood was used as indicated in the Robin- 
son-Wichelhausen medium, and for other tests was laked either by alternate 
freezing and thawing or by addition of 1 per cent of ether. 

Glutathione, substituted in one instance for cysteine, was handled in the 
following manner after preliminary tests indicated unpredictable pH changes 
upon heating solutions of this compound (Pirie and Pinkey, 1929). Weighed 
amounts of dry glutathione were autoclaved and then made up aseptically with 
sterile distilled water to a 5 per cent solution. Immediately before use a suf- 
ficient volume of this solution to make a final glutathione concentration in the 
medium of 0.1 per cent was neutralized with N NaOH, in the proportion of 
approximately 0.5 ml. of N NaOH to 3 ml. of 5 per cent glutathione. 


Other Methods 


Primary Cultures.—Although several different methods for primary cul- 
tivation of spirochetes were tried and several different media tested, the AFK 
medium in small deep Petri dishes was consistently most satisfactory. By this 
method it was seldom necessary to use many replicate plates. Indeed, when the 
inoculum was most favorable, e.g., an exudate from a guinea pig inoculated with 
fusospirochetal material after several passages, 2 plates were usually sufficient. 
For inoculation the plates were removed from an anaerobic jar and a well 2 to 
3 mm. wide and about 5 mm, deep was cut in the center of the agar surface of 
each with a sterile glass tube attached with rubber tubing to a small syringe. 
Seepage into the well was drained if necessary with a fine sterile capillary 
pipette. The inoculum, preferably undiluted, was either placed in the well as a 
drop with a capillary pipette, or stabbed into its floor with a straight needle, 
or both drop and stab methods were used in the same plate. The inoculation 
was made without contaminating the upper surface of the medium, and the 
stab stopped short of the floor of the plate. The plates were incubated right 
side up in anaerobic jars at 37° C. for five to seven days. In successful cultures 
mixed bacterial growth was found to be limited to the immediate neighborhood 
of the well and stab, while spirochetes grew as a clearly visible haze in the sur- 
rounding agar. Subcultures of spirochetes without contaminating bacteria were 
easily obtained through the sterile upper surface of the medium. For this pur- 
pose a capillary pipette was attached to a 5 ml. glass syringe by means of a piece 
of rubber tubing about 1.5 em. long, which was applied to the glass nipple of 
the syringe over a shorter length of narrower gauge tubing and secured with 
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copper wire. Best results were obtained when the syringe was chemically clean 
and dry. With this device a column of agar containing spirochetes could be 
aspirated from the plate, the capillary inserted deep into a Noguchi tube of 
the AFK medium, and gentle pressure exerted so as to expel the spirochete- 
laden agar without introducing air. Part of the inoculum was then transferred 
to a coverslip for dark-field examination. Sampling and transfer of plates and 
tubes were facilitated by working with a light behind the plate or tube to permit 
observation of movement of agar into or out of the capillary. 


Subcultures.—The same capillary-syringe technique was used both for 
sampling and for inoculating agar cultures in Noguchi tubes. Wherever pos- 
sible a visible inoculum was used. For broth and semisolid cultures a 1 ml. 
rubber nipple was more effective than the syringe. Tube cultures containing 
agar, fresh tissue, or both could be ineubated in air. Freedom from bacterial 
contamination in AFK cultures in Noguchi tubes was determined by inspection 
against oblique transmitted light. Bacterial growth with few exceptions re- 
mains limited to the stab canal and is generally compact and opaque; spiro- 
chetes grow into the agar as a haze similar to that in primary cultures. Among 
bacterial types which have been found to grow into the agar are Leptotrichia, 
which show a distinetly fibrous structure easily distinguished from the homo- 
geneous haze of spirochetes; and, occasionally, certain incompletely identified 
anaerobic vibrios, which grow in a haze more compact and opaque than that of 
spirochetes and seldom penetrate more than 1 or 2 mm. into the agar. 


Experimental 


Data on the source and morphologic characteristics of 15 strains of spiro- 
chetes used in this study are assembled in Table I. All strains were derived 
from gingival scrapings, in 3 instances directly, in the others after from 1 to 12 
passages through guinea pigs. They were obtained from 6 clinical subjects, 
3 with Vineent’s gingivitis (8 strains), 2 with periodontoclasia (4 strains), and 
1 with marginal gingivitis (3 strains). All primary cultures were made by the 
deep plate method described previously, using the Proske-Sayers AFK medium 
in 14 instances, and in one instance the same medium with 30 per cent of ox 
serum ultrafiltrate (‘‘SUK’’) instead of ascitic fluid. 

The designation ‘‘original haze’’ in Table I refers to the appearance of 
spirochete growth in the primary plates (Fig. 1). It was pointed out in an 
earlier report (Rosebury and Foley, 1942) that a single primary culture fre- 
quently shows two clearly distinguishable zones of spirochete growth, or hazes: 
an inner zone, nearer the well, usually relatively dense and with an ill-defined 
outer boundary (‘‘diffuse’’), and an outer haze, often extending to the lateral 
surface of the plate, less dense and with a sharply defined boundary (‘‘de- 
marked’’). On direct examination the inner haze usually discloses tightly wound 
spirochetes conforming morphologically with Noguchi’s Treponema microden- 
tium (Fig. 2) ; while the outer demarked haze is found to consist of smaller, more 
loosely wound spirochetes, morphologically more variable, and often more ac- 
tively motile (Fig. 3). The data on cell morphology in Table I are based on the 
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study not only of primary cultures but of repeated subcultures over periods rang- 
ing up to 214 years. Morphologie variability in subcultures has been such as to 
cast doubt on the sharpness of the distinction between the forms as distinguished 
in primary cultures. It will be seen in Table I that the first 3 strains listed were 





Fig. 1.—A, Typical primary spirochete cultures in AFK plates, showing spirochete growth 
as a haze in the agar around mixed growth in a central stab. The culture at the right shows 
a sharply demarked haze. Masses below the stab are kidney fragments. 


B, Cultures of separated spirochetes in Noguchi tubes. 


derived from diffuse hazes and were consistently tightly wound. The next three 
were more variable in cell morphology, frequently showing forms with inter- 
mediate winding; one of these came from a demarked haze. Of the remaining 
9 strains, 4 were derived from demarked hazes and 2 from diffuse hazes, while 
3 came from hazes with an intermediate appearance, The small loosely wound 
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Fig. 2. 





Fig. 3. 


Fig. 2.—Tightly wound spirochetes from a diffuse haze in a primary culture in AFK 
medium. (Dark-field illumination, x 1,000.) 

Fig. 3.—Loosely wound spirochetes from a demarked haze in a primary culture in AFK 
medium. (Dark-field illumination, 1,000.) 
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spirochetes typical of a primary demarked haze were seldom found in subeul- 
tures, but tended to be replaced either by tightly wound forms or by longer 
spirochetes. with winding intermediate between that of Treponema microdentium 
and Treponema vincenti as these forms are usually defined in gingival scrapings. 
Both forms have frequently been found in single culture, often accompanied by 
a spiral-on-spiral (‘‘double spiral’’) form corresponding with the Spirocheta 
skoliodonta (syn., Sp. acuta) of Seguin and Vinzent (1941). These forms were 
shown in varying proportions by the 4 strains listed as ‘‘intermediate’’ in Table 
I. The remaining 5 strains included more loosely wound spirochetes which, 
however, were usually smaller than typical Treponema vincenti and, with one 
exception, never showed the spiral elasticity in motion characteristic of that 
organism as it appears in gingival scrapings. The exception was strain TV5, 
which in primary culture showed forms typical of both Treponema vincenti and 
Treponema buccale (loosely wound, double contoured) in addition to smaller 
single-contoured spirochetes, both tightly and loosely wound. Neither double- 
contoured forms nor spirochetes that tended to lose their coils during active rota- 
tion appeared, however, in subcultures. 


TABLE I. SOURCES AND MORPHOLOGY OF 15 SEPARATED STRAINS OF ORAL SPIROCHETES 




















VIA 
GUINEA PRIMARY 
SOURCE PIG CULTURE ORIGINAL 
STRAIN CASE CLINICAL DIAGNOSIS PASSAGE MEDIUM HAZE CELL MORPHOLOGY 

TM2 RC Periodontoclasia | AFK Diffuse Tightly wound, consistent 
TM3 RC Periodontoclasia 1 AFK Diffuse Tightly wound, consistent 
TMX4 AW  Periodontoclasia 4 AFK Diffuse Tightly wound, consistent 
TM13b MP _ Vincent’s gingivitis 8 AFK Demarked Tightly wound, variable 
TM14 cs Marginal gingivitis 10 AFK Diffuse Tightly wound, variable 
MPAI MP Vincent’s gingivitis 12 AFK Diffuse Tightly wound, variable 
TM13 MP Vincent’s gingivitis 8 AFK Demarked Intermediate, variable 
TM13d MP Vincent’s gingivitis 8 SUK Intermediate Intermediate, variable 
TV7 CS Marginal gingivitis 10 AFK Demarked Intermediate, variable 
MPAO MP Vincent’s gingivitis 12 AFK Demarked Intermediate, variable 
TMIV AW  Periodontoclasia 2 AFK Intermediate Loosely wound, variable 
TV4 JS Vincent’s gingivitis -* AFK Diffuse Loosely wound, variable 
TV7a Cs Marginal gingivitis 10 AFK Intermediate Loosely wound, variable 
TM7 BB Vincent’s gingivitis -* AFK Diffuse Very variablet 
TV5 JS Vincent’s gingivitis -* AFK Demarked Very variablet 





*Isolated directly from gingival scrapings. 

7Strain TM7 originally showed only tightly wound forms but later developed intermediate 
and loosely wound spirochetes. 

¢Strain TV5 originally showed a mixture of morphologic types including tightly and 
loosely wound forms, some of the latter double contoured. Double-contoured forms did not 
appear in subcultures, but both tightly and loosely wound spirochetes persisted. 


The data in Table II pertain to the same 15 strains and to 10 additional 
strains that have been studied only in primary culture. It will be seen by com- 
parison of the two tables that the group selected for study beyond this stage in- 
cluded all strains obtained from guinea pig exudates, and that 10 out of 12 of 
these were tightly wound or intermediate. Table II also reveals that the dis- 
tinction in cell morphology between strains obtained from diffuse as compared 
with demarked hazes is common but not invariable. Three strains from inter- 
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mediate hazes were either intermediate or loosely wound in cell morphology. 
Three additional strains were derived from primary plates in which no haze at 
all was apparent. 


TABLE II. CHARACTERISTICS OF 25 SEPARATED STRAINS OF ORAL SPIROCHETES, BASED 
PRINCIPALLY ON PRIMARY CULTURES 




















SOURCE 

DIRECTLY 

FROM VIA 

GINGIVAL GUINEA ORIGINAL HAZE 

SCRAP- PIG DE- INTER- 

CELL MORPHOLOGY INGS PASSAGE DIFFUSE MARKED MEDIATE NONE TOTAL 
Number of Strains 

Tightly wound, consistent 1 3 3 1 4 
Tightly wound, variable 2 3 4 1 5 
Intermediate, variable 3 4 1 5 1 7 
Loosely wound* 3 3 3 
Loosely wound, variable 2 2 2 2 4 
Very variable 2 1 1 2 
Totals 3 12 9 10 3 3 25 





*Subcultures of these strains were not studied. 


As a whole the data emphasize the uncertainty of any purely morphologic 
basis for classifying these spirochetes. Since these findings are consistent with 
those for characteristics of growth as given below, the use of generic and specific 
names has been avoided in this report. This subject is more fully discussed 


below. 


TABLE III. Growtu or 5 STRAINS OF ORAL SPIROCHETES IN THE PROSKE-SAYERS AFK 


MEDIUM, THE ROBINSON-WICHELHAUSEN MEDIUM, AND MODIFICATIONS OF EACH 



































eee i LOOSELY 

WOUND 
INTER- OR 

TIGHTLY WOUND MEDIATE VARIABLE 

MEDIUM TM2 TM3 TMX4 TM13 TM7 
Proske-Sayers Base 
AFK +++ +++ +++ +++ +++ 
AF (no kidney) ++ ++ + +++ +++ 
UFK (30% serum ultrafiltrate) + + + - 0 
UFXK (30% ultrafiltrate-salt) + + 4 + 0 
AFKM (kidney mash) +++ bk ++4 +++ t+ 
AFKSS* +++ bet tet +++ +++ 
AFSS (no kidney) ++ ++ ++ +++ ++ 
RBSSt be $4 ++ +++ ++ 
, Robinson-Wichelhausen Base 

RWFRB (1% rabbit blood) + + 0 ++ _ 
RWFAF (10% ascitic fluid) 0 + 0 + ae 
RWFUF (10% serum ultrafiltrate) 0 + 0 + on 
RWFUFX (10% ultrafiltrate-salt) 0 + 0 + — 
RWSSRBt (1% rabbit blood) Pi = + ++ 4 
RWSSAF (10% ascitic fluid) 0 + + +++ 0 
RWSSUF (10% serum ultrafiltrate) 0 + _ - ie 
RWSSUFX (10% ultrafiltrate-salt) 0 + ae + am 





*Agar concentration 0.5 per cent instead of 1.2 per cent as in AFK. 


+Contained 1 per cent defibrinated rabbit blood instead of 30 per cent ascitic fluid. 
tContained 0.1 per cent agar instead of no agar as in the RWF media. 


-. Not tested. 
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The data in Tables III through VI are based on subcultures in Noguchi 
tubes. With two exceptions the primary cultures or early subcultures were 


stored in CO,-ice (Rosebury and Frances, 1950) for as long as twelve months— 
in some instances for 2 separate twelve-month periods—before being studied. 





V. GrROwTH OF 10 STRAINS OF ORAL SPIROCHETES IN 3 FLUID VARIANTS OF THE PROSKE-SAYERS 

















TABLE 
AFK MEpiumM. DUPLICATE CULTURES IN NogucH! TUBES WERE INCUBATED AERO- 
BICALLY AND ANAEROBICALLY 

¢I6= LOOSELY 

WOUND OR 

INTERMEDIATE VARIABLE 

TIGHTLY WOUND STRAINS STRAINS STRAINS 
MEDIUM TM2 TMX4 TMI3b TMI14 MPAI T13 TM13d MPAO TM7 Tv4 
FAFK Aerobic 0 + ++ + tt 0 + 0 0 = 
Anaerobic 0 tr + - 0 4 ++ 0 + 

FAF Aerobie 0 + 0 0 0 0 3 0 0 + 
Anaerobic 0 0 0 + 0 + 0 0 0 ++ 

FAFG Aerobie 0 0 + 0 0 — 0 0 0 + 
Anaerobic 0 0 + + + + . z + 

AFK H++ +44 +44 +++ +H+ +++ H+ +++ H+ at 





FAFK, the AFK medium without agar; FAF, the same without kidney; FAFG, the 
FAF medium with 0.1 per cent glutathione substituted for 0.1 per cent cysteine hydrochloride. 
In the fluid media, + 1-3 spirochetes per oil immersion fleld; + = 5-15; ++ = 20-60. 

— not tested. 


For these tests stored specimens were thawed rapidly in a water bath at 37° C. 
and planted in Noguchi tubes of Proske-Sayers AF'K medium and, after one or 
more successive subeultures in this medium without intervening freezing, inocu- 
lated into the test media and into AFK control tubes. The two exceptions were 
strains MPAI and MPAO, which were freshly isolated and not frozen before 
being used in these tests. 


TABLE VI. GROWTH OF 5 STRAINS OF ORAL SPIROCHETES IN VARIOUS MEDIA MADE WITH HEART 
INFUSION BROTH BASE SUBSTITUTED FOR PROSKE-SAYERS BASE 

















INTER- VARI- 
TIGHTLY WOUND MEDIATE ABLE 
STRAINS STRAIN STRAIN 
MEDIUM AGAR TM2 TMx4 TM13b MPAO TM7 
Per Cent 
HI-AFK 1.2 ++ +++ +t ++ ++ 
HI-AFKE (0.5% kidney extract) 1.2 44 +H+ ++ ++ ++ 
HI-AF (no kidney) 1.2 0 + 0 t 0 
HI-A (1% ascitic fluid, no kidney) 0.75 0 0 0 0 0 
HI-LRB (1% laked rabbit blood*) 0.75 0 + 0 ++ 0 
HI-LRBX (1% laked rabbit bloodt) 0.75 0 . 0 + ™ 
PS-AFK controls 1.2 +44 +44 +4 ++ H+ 





HI, heart infusion broth base; PS, Proske-Sayers base. 
*Blood laked by alternate freezing and thawing. 
+Blood laked with 1 per cent ethyl ether. 


In the experiment summarized in Table III the Proske-Sayers base was 
used with a series of media comparable to the AFK medium but (AF) without 
kidney; with 30 per cent of serum ultrafiltrate (UFK) or serum ultrafiltrate in 
Simms’ (1942) salt solution (UF XK) replacing ascitic fluid; and (AFKM) 
with kidney mash, equivalent to 0.1 per cent of the medium, replacing minced 
kidney. Two additional sets of tubes contained the AFK medium with the agar 
concentration reduced to 0.5 per cent, with kidney (AFKSS) and without 
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(AFSS) ; while a third set, made with the Proske-Sayers base, contained 0.5 per 
cent agar, no kidney, and, in place of ascitic fluid, 1 per cent of defibrinated 
rabbit blood (RBSS). Another series of tubes contained the Robinson-Wichel- 
hausen base with and without 0.1 per cent of agar (RWSS and RWF, respec- 
tively), enriched in separate sets with 1 per cent defibrinated rabbit blood or 
with 10 per cent of ascitic fluid, serum ultrafiltrate, or ultrafiltrate-Simms’ salt 
solution. The first of these media listed in Table III (RWFRB) conforms most 
closely with the Robinson-Wichelhausen formula. 

Best results were obtained for the 5 strains tested with the standard AFK 
medium or with the equivalent semisolid medium. Elimination of kidney re- 
sulted in clearly impaired growth of the three tightly wound strains, while sub- 
stitution of kidney mash restored most of the difference. The kidney mash 
medium, however, was objectionably turbid. Serum ultrafiltrate, alone or di- 
luted with Simms’ salt solution, was found distinctly less useful in these tests 
than ascitic fluid. Only one of the 5 strains (TM13) grew well in any of the 
variants of the Robinson-Wichelhausen medium, better with rabbit blood or 
ascitic fluid than with serum ultrafiltrate. 

The data in Table IV are based on an experiment in which a larger series 
of strains were tested in the Proske-Sayers AFK medium with agar concentra- 
tions ranging from the standard 1.2 per cent to 0, and in AF'K media made with 
two commercially available bases. Reduction of the agar concentration to 0.1 
per cent resulted in little or no impairment of growth as compared with the 
1.2 per cent agar controls; but complete elimination of agar yielded irregular 
results, excellent with some strains, very poor with others. Further tests with 
agar-free media of the Proske-Sayers type are noted below. Additional tests 
of this medium have been made from time to time in connection with patho- 
genicity studies described elsewhere (Rosebury, Clark, Engel, and Tergis, 1950), 
both in Noguchi tubes, some incubated aerobically, others in anaerobic jars, and 
in 125 ml. Florence flasks filled to the neck and incubated anaerobically both 
before and after inoculation. Growth in such cultures has been erratic—at times 
very abundant, at other, using the same strains, completely lacking. 

The findings with heart infusion or cystine-trypticase agar bases, given in 
the lower portion of Table IV, indicate that these media are generally less satis- 
factory than the Proske-Sayers AFK medium. Elimination of agar in the heart- 
infusion AFK medium again resulted in poor growth of 3 out of the 4 strains 
tested, although the other strain (TM7) appeared to fare better in the fluid than 
in the comparable solid medium. 

Additional tests with 3 fluid media made up with the Proske-Sayers base 
are summarized in Table V, with the results obtained in standard AFK control 
tubes. The first of the fluid media (FAFK) had the same composition as the 
agar-free medium noted in Table IV. One of the others (FAF) differed only 
in that kidney was omitted; while in the others (FAFG), 0.1 per cent of neu- 
tralized glutathione was substituted for cysteine, following the report of Hampp, 
Scott and Wyckoff (1948). Duplicate tubes of each fluid medium were in- 
cubated aerobically or in anaerobie jars. While good growth appeared in all 
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control tubes, growth in the fluid media was generally poor and frequently ab- 
sent. The data show no consistent pattern related to strain, medium, or aerobic 
versus anaerobic conditions; but point rather to a factor, not under control in 
this experiment, responsible in individual tubes either for growth or for its 
absence. 

A final series of tests, the results of which are given in Table VI, repre- 
sented an effort to find a medium for routine cultivation of oral spirochetes in 
which some of the troublesome features of the Proske-Sayers AF K medium might 
be eliminated. Thus commercially available Bacto heart infusion broth with 
added agar was substituted for laboratory made Proske-Sayers base in all the 
test media. Minced kidney was used only in one medium (HI-AFK), the com- 
position of which corresponded with the standard AFK medium. In another 
(HI-AFKE) a clear kidney extract replaced kidney fragments. In the remain- 
ing test media no kidney was used. One of these was otherwise comparable with 
the preceding (HI-AF) ; while in the other three, as indicated in Table VI, 30 
per cent ascitic fluid was replaced by 1 per cent (HI-A), or by 1 per cent of 
either of two preparations of laked rabbit blood. 

In these experiments growth in the AFK medium made with heart infusion 
base, or in the same medium with kidney extract, was nearly as good as in the 
Proske-Sayers AFK controls; but elimination of kidney resulted in a more 
marked impairment of growth than had been observed with the Proske-Sayers 
media. Ascitie fluid or laked blood in 1 per cent concentration was found to 
be a poor substitute for 30 per cent ascitic fluid. Although the laked blood used 
in these tubes was clear, the media made up with it had a degree of turbidity 
that further decreased its usefulness. 


Discussion 

This study was part of a broader investigation (Rosebury and associates, 
1950°) into the nature of that section of the anaerobic flora of the mouth which 
seems to contribute to gingival and periodontal disease, and to related ‘‘fuso- 
spirochetal’’ disease in other areas. It was therefore limited to efforts to isolate 
and identify the kinds of oral spirochetes that seem to have pathogenic sig- 
nificance, and to improve means for handling these forms in the laboratory. For 
this reason strains derived from fusospirochetal infection in guinea pigs, usually 
after several animal passages, were preferred to those isolated directly from 
gingival serapings. Three out of 15 strains selected for study beyond primary 
cultures had been obtained from such scrapings without guinea pig passage; and 
2 of these (TM7 and TV5) showed morphologic features distinct from the other 
13. They did not seem to differ from the others, however, in their capacity for 
growth in the various media tested. The 15 strains seemed representative in 
their morphologie features of a group of 25, 13 of which were derived directly 
from gingival scrapings. Although it is known that the spirochetes responsible 
in combination for guinea pig infection will grow in mixed culture in the Proske- 
Sayers AFK medium (Rosebury, Clark, Macdonald and O’Connell, 1950), it is 
not clear that such potentially pathogenic strains were fully represented in the 
separated cultures. It may be assumed, however, that the oral types that failed 
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to occur or to persist in these cultures, e.g., Treponema vincenti, Treponema 
buccale, and leptospiras—if, indeed, these are actually distinct types—are not 
involved in guinea pig pathogenicity. It seems noteworthy that one strain 
(TV5) showed in primary culture forms resembling Treponema vincenti and 
Treponema buccale, but that such forms did not reappear in subculture, although 
a variety of smaller spirochetes did. Noguchi’s (1912') early observation that 
cultures of so-called T'reponema microdentium and Treponema macrodentium 
both showed forms under incomplete anaerobiosis that resembled the spirochetes 
of human ‘‘tooth deposit’’ is of interest in this connection. It has frequently 
been observed in this laboratory that fusospirochetal exudates from guinea pigs 
with enclosed lesions usually show only the smaller spirochetes, while even after 
repeated passage a healing lesion with an open fistula may reveal small numbers 
of typical Treponema vincenti and Treponema buccale. The suggestion that 
these larger forms may be only morphologic variants of the smaller spirochetes, 
perhaps induced by increased oxygen tension, typifies the many unanswered 
questions in this field. 

These studies of separated subcultures clearly demonstrate the superiority 
over other media tested of the Proske-Sayers ‘‘hormone’’ base containing 1.2 
per cent of agar, 30 per cent of ascitic fluid, 0.1 per cent of neutralized cysteine 
hydrochloride, and minced fresh guinea pig kidney (the ‘‘AFK’’ medium). Of 
nearly but not quite equal value was a medium in which Bacto heart infusion 
broth replaced the laboratory-made Proske-Sayers base; and a clear extract of 
guinea pig kidney seemed useful as substitute for the minced tissue fragments. 
Other substitutions tried, however, were either less effective in promoting growth 
or otherwise objectionable. 

The evidence given suggests that guinea pig kidney contributes a distinctly 
stimulating factor for oral spirochetes. When kidney was eliminated from the 
AFK medium containing either 1.2 or 0.5 per cent of agar, growth occurred with 
all strains tested, but was distinctly less abundant for most of them than in 
comparable media with kidney. When commercial heart infusion base replaced 
the Proske-Sayers base with the 1.2 per cent agar AF'K medium, on the other 
hand, a striking diminution of growth resulted in the kidney-free tubes as com- 
pared with those containing either minced kidney or kidney extract. Since, at 
best, growth in the heart infusion-AFK medium was less abundant than in the 
corresponding Proske-Sayers medium, it may be that the latter supplies an es- 
sential growth factor which is replaceable in part by kidney or kidney extract. 

The development of an agar-free fluid medium for these experiments was 
a major objective of this work, such fluid cultures being desirable in order to 
obtain high concentrations of spirochetes, by centrifugation, for pathogenicity 
tests. The presence of as little as 0.1 per cent of agar interfered seriously with 
centrifugation. While agar-free Proske-Sayers AF K medium was used success- 
fully in one experiment (Rosebury, Clark, Engel, and Tergis, 1950), this ex- 
perience could not be duplicated at will. The data given above show that these 
spirochetes grow well in the AFK medium with agar concentrations ranging 
down to 0.1 per cent, but that when the agar is eliminated growth becomes 
erratic. In the AFK medium the spirochetes may require the reticulum supplied 
by an agar gel for initiation of growth. It is nevertheless apparent that at 
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times, and in undefined circumstances, the contribution made by agar to spiro- 
chetal growth can be dispensed with. Abundant growth appeared macro- 
seopically in such successful fluid cultures as a light but clearly visible uniform 
turbidity, and microscopic examination showed them to contain abundant spiro- 
chetes with greater freedom from distortion and more active motility than are 
usually seen in cultures containing agar. Broth-to-broth transfers have been 
no more effective than broth cultures inoculated from agar cultures. It would 
appear that agar is not indispensable to growth of these microorganisms, but 
that a substance or condition other than those tested is needed to assure growth 
without it. 

The deep-plate method employed for primary culture of oral spirochetes, 
utilizing the Proske-Sayers AF K medium, has been found consistently useful 
and is considered simple enough for routine application. Preparation of the 
Proske-Sayers AFK medium is time consuming and demands exacting aseptic 
technique, but these difficulties are not insurmountable. In the experience in 
our laboratory, in fact, these spirochetes have been cultivated with greater as- 
surance and ease than another group of oral anaerobes—the so-called vibrios. 
Knowledge of the nature and significance of the oral spirochetes is seriously 
deficient, but the vibrios are even less well understood; and technical difficulties 
in their isolation and handling seem predominantly responsible. Of ten strains 
of motile anaerobic bacteria cultured during the course of this work, including 
vibrios, spirilla, and various straight rods, all but two (both morphologically 
vibrios) were isolated from single colonies on anaerobic plates, and are in con- 
sequence regarded as pure cultures. The exceptions were separated from spiro- 
chetes, probably incompletely, by repeated cultivation in Brewer thioglycollate 
medium; and like the spirochetes they failed to grow as subcultures on the sur- 
face of solid media. 

Inability to obtain true colonies of spirochetes is perhaps the most serious 
obstacle to the effective study of these organisms. The conditions of their 
separation from bacteria and their subsequent cultivation are such that there 
ean be no guarantee of true purity; and it is possible that the morphologic 
variability and the absence of evidence of consistent groupings shown in these 
studies reflect the presence of more than one strain or species of spirochete in the 
separated cultures. This difficulty is characteristic of all cultures based on the 
Noguchi technique; but, as noted previously, no adequate alternative to this 
technique is available. 

Under these circumstances it would appear that attempts to define genera 
and species among the oral spirochetes are premature, despite the fact that for 
several decades such attempts have been made and even, in a measure, agreed 
upon. The most convincing evidence known to the writers of the existence of 
distinet types among the oral spirochetes is that offered by Robinson and Wichel- 
hausen (1946) on the basis of precipitin tests. Some of the strains studied by 
these workers, however, appear to have been obtained by variations of the No- 
guchi method. This fact, coupled with the serologic heterogeneity of the strains 
studied, leaves their suggested specific designations incompletely validated. This 
subject seems to require additional study, aided by further and perhaps by 
radical improvements in method. 
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Summary 


Methods and media are described for the separation of oral spirochetes 
from associated bacteria and for maintenance of such separated cultures. The 
primary culture technique utilizes special small, deep Petri dishes and a ‘‘hor- 
mone’”’ agar clarified with the aid of filtration through glass wool and sintered 
glass, enriched with 30 per cent ascitic fluid and 0.1 per cent cysteine hydro- 
chloride, and containing minced fresh guinea pig kidney. Inoculation was made 
into a well in the center of the plate, and after anaerobic incubation separated 
spirochetes were easily obtained through the sterile agar surface. 

The ‘‘hormone’’-ascitie fluid-cysteine-kidney (AFK) medium proved more 
satisfactory for cultivation of spirochetes than several others tested. Serum 
ultrafiltrate, alone or diluted with Simms’ salt solution, was less satisfactory 
than ascitic fluid. Media containing 1 or 10 per cent of ascitic fluid, or 1 per 
cent of defibrinated or laked rabbit blood, were also less useful. Omission of 
kidney resulted in distinct diminution of growth, but kidney fragments could 
be replaced by a clear aqueous kidney extract. The agar concentration could be 
reduced from 1.2 per cent to 0.1 per cent without appreciable impairment of 
growth, but elimination of agar yielded erratic results. Neither the ‘‘hormone’’ 
base nor several other bases tried yielded consistent growth in agar-free media. 
A commercial dehydrated heart infusion base gave growth nearly equal to that 
obtained with the ‘‘hormone’’ base, but fresh tissue or extract was found to be 
more essential with the former. 

The findings with 25 separated strains of oral spirochetes, 15 of which were 
studied in subculture, did not permit adequate classification of the strains be- 
cause of variability in morphology and growth characteristics. Such findings 
may be inherent in the Noguchi technique, upon which the present methods were 
based, like nearly all other methods for growing oral spirochetes. This and other 
unsolved problems in this field are discussed. 
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AN OSTEOID-OSTEOMA OF THE MANDIBULAR ALVEOLUS 





Martin A. Rusuton, M.D., F.D.S.R.C.S.(Enea.), Lonpon, ENGLAND 





A MAN of 27 complained of tenderness in the region of the left lower third 
molar. A hard nodule was situated on the alveolar process just anterior 
to this tooth. A radiograph showed the nodule to be so little calcified as to be 
searcely visible in a film of normal exposure though its outline could be faintly 
discerned. The tooth and nodule were removed. 

The specimen (referred by Mr. Arthur Bulleid) showed a nodule of bony 
and osteoid tissue 6 mm. across which had raised the periosteum and mucosa 
and was covered by them (Fig. 1). 

The nodule, which was sectioned horizontally, was sharply delineated at 
its periphery by a thin trabecula of well-formed lamellar bone which doubtless 
represented the reaction of the periosteum. Within this it was composed of dense 
and disorderly accumulations of osteoid surrounded by osteoblasts, containing 
rather few osteocytes, and partially calcified (Fig. 2). Rather numerous multi- 
nuclear giant cells indicated that remodeling of these masses was taking place. 
The center of the nodule contained less intercellular substance than the periph- 
ery, and there a few trabeculae of lamellar character were being formed, per- 
haps representing a more mature stage in the growth. The marrow was mode- 
rately vascular and throughout of spindle-cell character with little collagen. 
It contained no inflammatory cells. The covering mucosa was for the most part 
well keratinized and showed little evidence of inflammation except in one part 
nearest the tooth. 

The nodular character and limited extent of the abnormal tissue differed 
from what is expected in fibrous dysplasia, though some authors regard fibro- 
osteoma and fibrous dysplasia in the jaws as the same thing. The absence of in- 
flammatory cells in the bony proliferation is evidence against an inflammatory 
hyperplasia, and the character of the bone is different from that found when 
ossification occurs in a fibroid epulis. 

In 1935 Jaffe designated as osteoid-osteoma a condition observed in five or 
more cases in various bones. The lesion was a small nodule varying between 
0.5 and 2 em. in diameter, occurred in adolescents or young adults, and caused 
pain. It originated in spongy bone, sometimes involved cortical bone, but did 
not penetrate the periosteum. It was clearly cireumscribed, did not show histo- 
logic evidence of inflammation, and did not recur after local removal. The pe- 
culiar feature of the tumor was its tendency to form rather large amounts of 
osteoid which, however, could become calcified. New bone, largely atypical, 
might replace or mingle with the osteoid, and when trabeculae did form the 
intertrabecular stroma remained highly cellular, containing numerous osteo- 
blasts but never hematopoietic or simple fatty marrow. Numerous cases have 
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Fig. 1.—Osteod nodule NN, covered by periosteum and mucosa and surrounded by trabecula of 
lamellar bone. (X7.5) 





Fig. 2.—The limiting trabecula of lamellar bone is at the top of the figure. Very numer- 
ous osteoblasts are seen surrounding masses of osteoid, also occasional giant-cell osteoclasts 
and fibrous marrow. (X150.) 
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since been reported in various bones but not apparently the cranium, clavicle, 
or scapula. Thoma (1944) mentioned a condition of ‘‘fibro-osteoid-osteoma’’ 
in the jaws which he regarded as comparable with Jaffe’s osteoid-osteoma and 
which he included with other lesions which many would now regard as mon- 
ostotie forms of fibrous dysplasia. He illustrated as a very small fibro-osteoma, 
however, a tiny circumscribed nodular lesion of the lower alveolus which ap- 
peared to resemble the osteoid osteoma of Jaffe. 

The present case fits the picture well except that it is more prominently 
situated than usual and is not surrounded by sclerosed bone. Both these things 
may be due to the absence of thick cortical bone on the alveolus which allowed 
the growth to extend toward, and project into, the mouth. 

The nature of the osteoid-osteoma is still doubtful. While many like Jaffe 
regard it as a benign neoplasm, others (Sherman, 1947) think that it may heal 
spontaneously as it is rarely reported in patients over 30. 
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THE EFFECT OF ROENTGEN IRRADIATION UPON THE CELLULAR 
ELEMENTS IN THE HUMAN SALIVA 





YosH1o WATANABE, M.D., D.D.S.,* Tokyo, JAPAN 





Introduction 


HERE can be found in the saliva so many white blood cells migrated by 

leucopedesis that the oral cavity is sometimes called the graveyard of the 
white cells. The nature and origin of these so-called salivary corpuscles have 
often been discussed to clarify the fate of leucocytes. 

Comparatively little consideration, however, has been given to the cytology 
in the dental literature, which may be due to the fact, as Orban has pointed out, 
that this subject seems to fit into no branch of dental research. In other words, 
the cytology of the saliva has been the stepchild of dental research. 

Since Koelliker (1850) described salivary corpuscles as white globules of 
the blood which have penetrated into the glandular cul-de-sae (Retterer’*), 
their nature and origin have been discussed by many authors: some considered 
them of lymphatie origin and others of polymorphonuclear, or other origins. 

The following clinical studies have been made: 

Sicard and Dopter (1905) observed epithelial cells and various kinds of 
leucocytes in the saliva taken by a catheter through Stensen’s duct in the ease 
of parotitis (Miura). Laquer?® (1912, 1913) estimated the number of sali- 
vary corpuscles per emm. and pointed out that the count seems to show a rise 
in eatarrhal infection of the air passages. Hammerschlag® (1916) observed 
diurnal fluetuation of the number of cells, which shows an important individual 
index. 

In order to examine the white blood cells of the saliva and to determine 
their number, type, degree of vitality, and variations in health and disease, and 
their behavior after roentgen therapy, Isaacs and Danielian® (1927) gave an 
extensive description of the cell count of ten normal individuals and sixty-eight 
patients with leucemia, cancer, or anemia. They tried to determine the 
indieation of roentgen irradiation in the case of marked initial leucopenia. 
Mariani" (1931) studied the morphology of the saliva of fifty patients with 
gastrointestinal disorders, blood dysecrasias, and pulmonary tuberculosis, 
and found that there is often a great number of polymorphonuclear leucocytes 
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in the saliva, especially in cases of gastrointestinal diseases. Stephens and 
Jones’ (1934) made 367 observations of twenty normal individuals and then 
145 determinations of seventeen patients with various pathologie conditions, 
counting white cells in both saliva and blood after Isaacs’ method. 

Comroe* (1934) counted, according to the Isaacs’ method, salivary leuco- 
cytes in twenty-five supposedly healthy controls and in 211 patients with leu- 
cemia, Hodgkin’s disease, agranulocytic angina, anemia, arthritis, diabetes, and 
gastrointestinal and allergic conditions. He also compared the diurnal flue- 
tuation of the salivary leucocyte count with that of the blood, and, in addition, 
observed the changes in experimentally produced leucocytosis by means of 
adrenalin or typhoid vaccine injection. Allen and Dickey’ (1937) used the 
term ‘‘saliva cell count’’ for the first time, and made blood and saliva studies 
and observations on a group of ten cases of myelogenous leucemia. 

Orban and Weinmann™ (1939) selected two groups of individuals, those 
caries-susceptible and others caries-immune. Irom their saliva smear specimens 
they examined the relations of the following cellular elements to caries: epithelial 
cells, polymorphonuclear leucocytes, and few lymphocytes. Muller’? (1940) 
reported the same morphologie findings as Orban, but the relationship of the 
epithelial cells, leucocytes, and microorganisms differed from those reported 
by them. 

Steinhardt?® (1940) made a microscopic examination of the saliva, named 
sialoscopia, by means of inserting a probe into a salivary duct, and described 
various migratory cells of inflammatory nature in cases of sialoadenitis. Kume* 
(1941, 1944) examined the saliva of patients of various ages with dental caries 
and periodontosis by means of ealeulation of the per cent of salivary cells. 

According to the method by Sicard and Dopter, Sohier and Levrat'® (1945) 
found that the various kinds of blood cells and others rise and fall with the 
progress of epidemic parotitis. In the saliva of 517 patients of naval personnel, 
Bradley? (1948) could draw no definite conclusion among caries index, salivary 
cells, and oral bacteria. 

From this review of the literature, it can be readily seen that the qualitative 
change has been studied only by Orban, Kume, and Bradley from the cytological 
standpoint, and no work has been done on the numerical-qualitative and quan- 
titative changes caused by roentgen irradiation. 

On the other hand, a great many studies have been made concerning the 
effect of the roentgen rays upon the blood in the past years. In addition, a 
systematic study has been made of its effect upon the function of the leucocytes 
by Hiramatsu and Okamoto,”° and their school** at the Clinie of Radiology, 
Medical School of Kanazawa University. This study throws a new light on 
the nature of the roentgen effect upon the blood. 

The only studies on the effect upon the salivary corpuscle, however, are 
those by Isaacs, Stephens, and Allen, who made investigations on patients with 
such diseases as leucemia only from the numerical viewpoint. Therefore, the 
author started this fundamental study in order to examine the roentgen effect 
on them by means of disintegration grade and to find the relation of salivary 
corpuscles to leucocytes in the blood, 
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Experimental Material and Method 


Supposedly healthy male adults, who had no pathology of the oropharyngeal 
nucosa and had well-cared-for mouths, were used. The saliva which gathered 
iaturally in the mouth after swallowing the resting saliva, in order to remove 


Fig. 1. 





Figs. 1 and 2.—Photomicrographs showing the cellular elements in various grades of 
disintegration (Giemsa’s staining). ( 340.) 

internal and external factors as much as possible, was taken into a cleaned 

watch glass. The samples were collected two hours or more after eating, smok- 

ing, or drinking. The number of epithelial cells and salivary corpuscles 

(S.C.C.), ineluding those disintegrated, was counted and averaged in five of 

one square millimeter in a Biirker-Tiirk’s hemocytometer into which a few drops 
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of the collected nondiluted saliva had been introduced by means of a capillary 

pipette. At the same time the collected saliva was smeared over a well-cleaned 

slide by means of the same pipette. After the specimen was dried in room 

temperature and fixed in methanol for three minutes, it was stained by Giemsa’s 
stain. 

Fig. 3. 
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Fig. 4. 


Figs. 3 and 4.—Photomicrographs showing the cellular elements in various grades of disintegra- 
tion (Giemsa’s staining). (Fig. 3, «340; Fig. 4, 900.) 


The salivary smear was examined with the oil-immersion lens, and the cells 
were differentiated into epithelial cells and salivary corpuscles as far as they 
could be distinguished. Each of them was classified into the following five 
classes according to its disintegration grade (Figs. 1, 2, 3, and 4). 
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Disintegration Grade O (E,,S,) : 
Cells with normal morphologic findings. 

Disintegration Grade 1 (E,,S,) : 
Cells with normal nuclei and partly disintegrated cytoplasm and cell 
membrane, or vice versa. 

Disintegration Grade 2 (E:.,S.) : 
Cells with normal nuclei and completely disintegrated cytoplasm and 
cell membrane, or vice versa. 

Disintegration Grade 3 (E,,S,) : 
Cells with considerably disintegrated nuclei, cytoplasm, and cell 
membrane. 

Disintegration Grade 4 (C,): 
Cells with more advanced disintegrated structure than those of the 
grades mentioned, or undistinguishable cells, epithelial or salivary. 


TABLE I. SIALOGRAM 








cu 











EPITHELIAL CELL SALIVARY CORPUSCLE CELL 
EB | §& E, | &§, 8, S | & | & | C, 
112 | 143 18.6 5.2 23 | 13.0 | 33.5 1.9 








All figures showing per cent. 


Thus one thousand or five hundred cells were differentiated on the specimen 
and their per cent was estimated. Then the “sialogram” was made, and the 
‘Disintegration Mean’’ (D.M.) was ecaleulated (Tables I and II). The D.M. 
means the average value of disintegration grades of total examined cells. 
































TABLE II 
~ DISINTEGRA- 
TION EPITHELIAL SALIVARY UNDISTING. 

GRADE (X) CELLS CORPUSCLES CELLS TOTAL (Y) (xy) 
0 112 112 0 
1 143 23 166 166 
2 186 130 316 732 
3 52 335 387 1161 
4 19 19 76 
1000 2135 

- _ ae. See. tame 

Disintegration Mean (D.M.) = Vy = 1000 = 2.135 


White blood cell count (W.C.C.) and nuclear mean or index estimation 
(N.M.) were done in the routine method,” ** ** 2? simultaneously with the 
examination of the saliva. 

Experimental Results 

I. Preliminary Examinations.—lifteen healthy normal individuals were 

tested regarding each of the following conditions: 





I. Individual Variations (Table IIT).—The saliva was taken at the time be- 
tween 9 and 11 o'clock in the forenoon. 

IT. Daily Fluctuation (Fig. 5).—Five individuals were tested at the same 
time in the forenoon for three days. 
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TABLE III, INpDIVIDUAT, VARIATIONS 










































































The 8.C.C. showed a marked fluctuation in every case, ranging from 32 to 
778 per cent, while the D.M. showed a fluctuation within 7 per cent, the W.C.C. 
from 52 to 145 per cent, and the N.M. within 5 per cent. 


SALIVA BLOOD 1 
S.C.C. PER CMM. 
SAL. 

NO. NAME AGE EP. C. CORP. TOTAL D.M. W.c.c, N.M. ‘ 
1 T. M. 27 337 1172 1509 2.468 4360 2.62 
2 Y. W. 34 88 266 354 2.135 3150 2.37 
3 M. O 24 170 236 406 2.042 4700 2.23 
4 K. Y, 25 58 382 440 2.245 4660 2.57 
5 7. B. 31 58 474 532 2.134 7320 2.46 
6 K.T 23 60 422 482 2.431 7460 2.46 
7 C.Y 24 660 3610 4270 2.479 6440 2.40 
8 T.E. 25 70 892 962 2.506 4420 2.39 
9 ¢.0. 22 188 618 806 2.251 7880 2.49 

10 Y. M. 22 138 1070 1208 2.233 7640 2.43 

11 A. K. 24 106 770 876 2.547 5680 2.48 

12 Y.G 28 1350 1360 2710 1.844 5840 2.19 

13 K. K. 24 282 1204 1486 2.224 7140 2.53 

14 M. H. 22 1895 3055 4950 2.160 5700 2.18 

15 x? 23 350 682 1032 2.140 5340 2.14 

Average 387 1081 ~ 1468 | 2.256 5849 | 2.40 
D.M. NM. 
% % 
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Fig. 5.—Daily fluctuation. 















































TABLE IV. DIURNAL FLUCTUATION (AVERAGE OF FIVE CASES) 
SALIVA BLOOD 
S.C.C. PER CMM. 
TIME EP. C. SAL. CORP. | TOTAL D.M. W.C.C. N.M. 
9.00 240 1189 1429 2.309 5746 2.46 
12.00 278 2804 3082 2.350 6208 2.54 
15.00 162 1602 1764 2.433 7040 2.53 
18.00 189 2624 2813 2.510 6362 2.62 
III. Diurnal Fluctuation (Table IV and Fig. 6).—Five individuals were 


tested during the course of the day at 9, 12, 3 and 6 o’clock. 
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The D.M. showed a gradually increasing tendency as the N.M. did, while 
he S.C.C. was various and indefinite in five cases. 
IV. Effect of Eating (Table V and Fig. 7).—Three individuals were tested 
just before, at thirty minutes after, one hour after, and two hours after taking 


1 meal at noon. 


TABLE V. EFFECT OF EATING (AVERAGE OF THREE CASES) 























SALIVA BLOOD 
S.C.C. PER CMM. 

TIME EP. C. SAL. CORP. | TOTAL D.M. W.C.C. N.M. 
Just before 179 1228 1407 2.408 7293 2.37 

eating 
20 m. aft. 138 727 865 2.123 7093 2.40 
1 hr. aft. 125 1057 1182 2.383 8533 2.48 
2 hr. aft. 87 624 711 2.426 7647 2.36 





The S.C.C. decreased and the D.M. showed 
thirty minutes after eating; the latter returned to normal after one hour. 











a decrease 


of 10 per cent at 
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Fig. 6.—Diurnal fluctuation (average of five cases). 


Fig. 7.—Effect of 


V. Effect of Smoking (Table 


eating (average of three cases). 


VI and Fig. 8).—Three individuals were tested 


just before, just after, at thirty minutes after, and one hour after smoking a 


cigarette. 
TABLE VI. EFFECT OF 


SMOKING (AVERAGE OF THREE CASES) 























SALIVA BLOOD 
S.C.C. PER CMM, 

TIME EP. C. | SAL. CORP. | TOTAL D.M. W.C.C, N.M. 
Just before 679 1773 2453 2.043 6053 2.25 

smoking 
Just aft. 339 1675 2014 2.175 5213 2.19 
30 m. aft. 531 2448 2979 2.147 6507 2.24 
1 hr. aft. 2547 2964 2.043 2 
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The D.M. showed an increase just after (7 per cent) and thirty minutes 
(5 per cent) after smoking, returning to normal after one hour, while the 8.C.C. 
showed no particular finding. 


II. Examinations of Roentgen Effect.—Nine experiments were made on 
five normal healthy male adults. The high voltage therapy machine, ‘‘Stabili- 
volt’’ (Fuundo), with Greinacher’s circuit, at the Tokyo Medico-Dental Hos- 
pital was utilized. The oil-immersed and water-cooled x-ray tube was run with 
a current of 3 Ma. at 130 kv. The other factors were 0.2 mm. Cu. plus 1.0 mm. 
A] filtration and 30 em. focus-surface distance. The irradiated field was a round 
area, 6.5 em. in diameter, limited above by zygomatic process, below by angle 
of the jaw, and in front by angle of the mouth over the right cheek. 

Single exposures of 50 r., 100 r., or 200 r. were given at the rate of 14.4 r. 
per minute. 
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Fig. 8.—Effect of smoking (average of three cases). 


The examination of the saliva and blood was made before irradiation, just 
after, at one hour, two hours, three hours, six hours, ten hours, one day, two 
days, and so on after exposure. 

Every individual was irradiated at a time between 9 and 10 o’clock, being 
instructed neither to take breakfast, nor to smoke or drink in the forenoon. They 
were instructed to take lunch after the fifth test and two hours or more before 
the sixth test and to take supper after the seventh test. 


I. 50 r. Irradiation.— 

S.C.C.: Cases 1 and 2 showed increase of 49 and 39 per cent, respectively, 
just after irradiation, but Case 3, on the other hand, a decrease of 52 per cent. 
No particular findings besides these were seen in each of the cases. 

D.M.: Cases 1 and 2 showed a rise of 3 per cent and Case 3 a fall of 
8 per cent just after irradiation. Then they rose gradually to their peaks after 
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two hours, showing an increase of 11 to 17 per cent. But they decreased after 
three hours; Case 2 showing a decrease of 12 per cent, and Cases 1 and 3 showing 
almost a similar drop. After six and ten hours they increased and they can be 
considered to fluctuate within the limit of diurnal fluctuation, returning to the 


TABLE VII. 50 r. IRRADIATION (AVERAGE OF THREE CASES) 






































OO Ss SALIVA BLOOD 
S.C.C. PER CMM. 
TIME EP. C. | SAL, CORP. TOTAL D.M. Ww.c.c. N.M. 
‘Just before 293 922 1215 1.889 7120 2.29 
50 r. ir- 
radiated 
Just after 177 839 1016 1.889 6877 2.26 
1 hr. 145 590 735 2.072 8000 2.18 
2 hr. 113 816 929 2.136 7400 2.17 
3 hr. 198 1102 1300 1.787 7387 2.17 
6 hr. 117 880 997 2.015 7913 2.33 
10 hr. 179 1468 1647 2.126 7947 2.38 
“1 day 72 | 613 685 1.941 5917 2.28 
2 days 230 909 1139 1.929 6553 2.29 
3 days 206 1115 1321 1.909 6733 2.26 
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Fig. 9.—50 r. irradiation (average of three cases), 


initial figure after one day. The average D.M. rises to 113 per cent as a maxi- 
mum after two hours, falling once after three hours. Then it goes over to 
diurnal fluctuation, returning to the initial figure on the next day (Table VII 
and Fig. 9). 
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W.C.C. and N.M.: The N.M. showed a decrease of 6 to 8 per cent after 
two or three hours, returning to the initial figure after six hours, while the 
W.C.C. showed an irregular change. 


IT. 100 r. Irradiation.— 

S.C.C.: Marked increases to 395, 463, and 196 per cent were seen respec- 
tively in three cases just after irradiation. But no definite tendency was noted 
afterward. 

D.M.: The D.M.’s increased after one hour in all cases. In Cases 5 and 6 
they rose to their peaks of 120 and 110 per cent, respectively, after two hours. 
Case 4 had an increase to its maximum of 120 per cent after ten hours. All re- 
turned nearly to their initial figures on the next day, with the exception of Case 
5, which showed an increase of 12 per cent beyond the normal limit of daily 
fluctuation after four days, because of some unknown reason. It was noticed, 
however, in all three cases that a rising tendency occurred only on the day of 
irradiation. The average D.M. rises to 113 per cent after two hours, falling 
slightly after three and six hours. Then it rises again to 113 per cent, returning 
to the initial figure on the next day (Table VIII and Fig. 10). 

W.C.C. and N.M.: The N.M. showed a decrease of 5 to 11 per cent after 
one hour later on the day of irradiation, while the W.C.C. showed an irregular 
fluctuation. 


TABLE VIII. 100 r. IRRADIATION (AVERAGE OF THREE CASES) 






































SALIVA BLOOD 
S.C.C, PER CMM. 

TIME EP. C. SAL. CORP. TOTAL D.M. W.C.C. N.M. 
Just before 241 778 1019 2.087 7007 2.30 

100 r. ir- 

radiated 
Just after 484 3335 3819 2.083 6767 2.27 
1 hr. 193 1186 1379 2.267 6653 2.14 
2 hr. 177 1380 1557 2.364 7660 2.12 
3 hr. 311 1724 2035 2.308 7187 2.11 
6 hr. 136 1345 1481 2.263 7633 2.10 
10 hr. 155 1797 1952 2.362 6627 2.08 
1 day 224 1133 1357 2.139 6320 2.21 
2 days 535 3304 3839 2.190 6327 2.22 
3 days 289 1327 1616 2.122 6633 2.24 
4 days 457 4369 4826 2.142 6713 2.28 





IIT, 200 r. Irradiation.— 

8.C.C.: All three cases showed increase to 830, 172, and 162 per cent just 
after irradiation. A marked fluctuation was seen in Case 7, increasing to 830 
or 750 per cent occasionally, but not so in Cases 8 and 9. No particular common 
tendency, however, could be seen. 

D.M.: A gradual rising tendency was shown by the D.M. with an increase 
of about 10 per cent on the day of irradiation, in spite of a temporary slight 
decrease after three hours in Cases’7 and 9, and after one hour in Case 8. Then 
the values rose to their peaks after one day in Cases 7 and 8 and after two days 
in Case 9, showing increases of 16, 20, and 19 per cent, respectively. A gradual 
falling tendency was seen afterward. The values turned to the initial figures 
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after six days. In Case 9, however, a nearly constant increase of 6 to 7 per cent 


was registered after four to nine days, returning to the initial figure after thir- 
teen days. The average D.M. rises gradually to its peak, increasing 18 per cent 
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Fig. 10.—100 r. irradiation (average of three cases). 


after one day, and then falls gradually, returning to the initial figure after nine 
days (Table LX and Fig. 11). 

W.C.C. and N.M.: A so-called ‘‘initial leucocytosis’’ could be seen with 
an inerease of 25 per cent after two hours, and then it went over to leucopenia, 


TABLE IX. 200 r. IRRADIATION (AVERAGE OF THREE CASES) 















































SALIVA | BLOOD 
S.C.C. PER CMM, 

TIME EP. C. | SAL. CORP. TOTAL D.M. W.C.C, N.M. 
Just before 360 1667 2027 2.083 8147 219 

200 r. ir- 

radiated 
Just after 448 3769 4217 2.183 8013 2.12 
1 hr. 754 3276 4030 2.171 7860 2.05 
2 hr. 520 3522 4042 2.301 10173 2.01 
3 hr. 651 5845 6496 2.227 8737 1.89 
6 hr. 871 5331 6202 2.316 7997 2.02 
10 hr. 368 4104 4472 2.296 6960 1.96 
1 day 495 4082 4577 2.452 5803 1.99 
2 days 312 2327 2639 2.381 5447 1.97 
3 days 361 2567 2928 2.375 5467 2.06 
4 days 245 2343 2588 2.251 7073 2.02 
5 days 386 3038 3424 2.230 6867 2.05 
6 days 276 2011 2287 2.124 6767 2.13 
9 days 273 1960 2233 2.066 6943 2.18 
13 days 156 2501 2657 2.073 7913 2.16 
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Fig. 11.—200 r. irradiation (average of three cases). 
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which continued for about a week. The N.M. showed a decrease of 13 to 15 per 
cent after three hours and a gradual increase from time to time, returning to 
the initial figure five or six days later. 


Discussion 


Method of Collecting Saliva.—Various methods have been described in 
the literature, e.g., by slight pressure, by using a cotton ball soaking with dilute 
acetic acid (Retterer et Leliévre’®), and by chewing wax or paraffin. In these 
methods, however, the saliva may be easily influenced by these stimuli, and 
therefore it ean be considered indispensable to use the resting saliva. 

Stephens and Jones,'* Comroe,* and Allen and Dickey! adopted the Isaacs’ 
method, but the author used the saliva taken into a watch glass instead of that 
drawn up by a pipette (Isaacs and Danielian®). 

While Laquer’® used the diluted saliva for 8.C.C., Isaaes, Comroe, and Allen 
used the nondiluted one. The author also preferred the latter, because he found 
it more difficult to count cells if the cell count was found to be very low. 


Staining Technique.—The following methods as to staining cellular ele- 
ments in the saliva have been recommended: fixation by osmium vapor fol- 
lowed by Giemsa’s staining (Weidenreich'*), staining by methylene blue or 
methyl violet (Laquer’’), fixation by sublimate or Bouin’s fluid followed by 
hematoxylin and thionin staining (Retterer and Leliévre’), and staining by 
May-Griinwald-Giemsa (mod. Ferrata) (Mariani™). The routine staining 
method of the blood will not be serviceable according to Hammerschlag.* He 
recommends that the saliva is dropped by a small pipette on a cover slip, kept 
in formalin vapor for two minutes previously (which is placed on an objective 
glass filmed with neutral red), and examined microscopically after sealing the 
edges with paraffin. Isaacs and Danielian® agree with Hammerschlag and use 
a cover glass with dried stain on its surface, inverting it over a small amount of 
the saliva and sealing the edges with petrolatum. 

As to stains, brilliant cresyl blue alone, or in combination with eosine, 
neutral red, and Janus green, and others were used. After a loopful of saliva 
is taken from the bueeal fold without scraping the surface of oral mucosa and 
is smeared over a slide glass, Orban and Weinmann" and Bradley? employed 
Wright’s staining for one minute, and washed in a buffer solution of pH 6.3 for 
three minutes. Kume’s®? method is as follows: a loopful of sediment taken from 
the centrifugalized mixed saliva of 0.5 ecem. is smeared over a slide glass, fixed 
in methanol for two minutes, and stained by Giemsa. 

After trying these methods, the author used Giemsa’s staining, as it is very 
simple and has no particular disadvantage. Though saliva cells may appear 
more disintegrated by this method, the changes will be negligible if all process 
of making a specimen will be performed under a definite condition. 

Saliva Cell Count.—Laquer” stated that the S.C.C. per emm. is 350 to 4800 


with an average of 200, Hammerschlag,® 3990, Isaaes,® 5 to 150, occasionally 450, 
and Stephens" below 25 in more than 50 per cent of the subjects but sometimes 
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500 to 1000 or more. The author’s experiments show 1468 to be the average of 
fifteen cases (max., 4950, min., 354), including epithelial cells and disintegrated 
cells. 

Hammerschlag pointed out that S.C.C. rises to its peak at noon and at 3 
o’clock in the afternoon, higher at noon than at 3. But nothing could be found 
in the author’s experience to agree with Hammerschlag’s. It was noted that 
there are physiologically irregular variations in the S.C.C. even in the same in- 
dividual at different times, or diurnal and daily fluctuation of the same indi- 
vidual, varying over a considerable range. 

Isaacs noticed that chewing gum or tobacco or smoking likewise appeared to 
influence the cell count of the freshly accumulated saliva but little, but the 
variation of S.C.C. after meals differed in different individuals: when there was 
a ‘‘digestive leucocytosis’’ in the blood stream there was a decrease in the S.C.C., 
but when the leucocytosis did not appear there was a rise in the S.C.C. Nu- 
merical effect of eating or smoking, however, could not be seen in the author’s 
observations. Therefore, it can be concluded that there is no relationship of 
the 8.C.C. to the W.C.C. and neither practical nor diagnostic value to us, as 
described by Mariani, Stephens, and Comroe. It may be due to the fact that the 
oral cavity is much influenced by external factors from time to time as it opens 
outside, and by internal factors, such as swallowing, tongue movement, or 
respiration, which are always being done unconsciously. 

Isaacs and Allen pointed out the reciprocal relationship between W.C.C. 
and 8.C.C., which was applied as a scientific guide for judging indication or 
contraindication for beginning and ending irradiation based on the comparison 
of both counts. But the data so far obtained by the author cannot support 
Isaacs’ and Allen’s beliefs in any ease, although it may be unreasonable to com- 
pare these data with theirs, as the disintegrated cells have been taken into con- 
sideration in this study. What was commonly noticed is an increase of S.C.C. 
in all cases just after 100 r. and 200 r. irradiation. Besides these no other find- 
ings were noticed. 

The author’s three patients complained of dryness of the mouth just after 
200 r. irradiation was administered and the 8.C.C. showed an increase, which 
was considered a relative increase due to decreased secretion, simultaneously 
with an increased leucopedesis, by the roentgen effect upon the salivary gland. 


Sialogram and Disintegration Mean.—Though Kume” classified salivary 
corpuscles according to the Schilling hemogram, the author believes that some 
other special classification should be employed for disintegrated leucocytes in 
the saliva. That is why the author made the sialogram according to the dis- 
integration grade of cellular elements. 

The ratio of epithelial cells to salivary cells in S.C.C. must be equal to that 
in the sialogram; nevertheless there was a difference, probably because it is 
sometimes quite difficult to distinguish E, from S,, and occasionally E, from S., 
although E. and S. were classified as far as they could be distinguished. Each 
average per cent of epithelial and salivary cells and others was estimated, but 
special significance could not be found in these figures. 
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Now the author has once observed an edentulous patient with a full denture, 
whose salivary smear showed that 99.6 per cent of all the cells consisted of epi- 
thelial cells. This will confirm the Kume’s observation that many epithelial 
cells, 80 to 90 per cent, and fewer white cells can be seen in the saliva of patients 
with full or partial dentures. This fact will open a wide field for further study 
of migration and excretion of white cells into the mouth. 

In this study the D.M. of both E. and S. was estimated together for the 
reason that the roentgen ray may have some effect upon both cells. Of course the 
disintegration grade is divided so as to avoid the effect of difficulty in differ- 
entiating E. and S. 

The D.M.’s of the fifteen individuals varied between 1.844 as minimum and 
2.547 maximum with an average of 2.256 (Table III). The disintegration grade 
of the salivary cells was considered to be confined within a certain limit. 

As shown in Fig. 6, in diurnal fluctuation, a similar tendency of the D.M. 
and N.M. is a very interesting finding. This fact may be explained theoretically : 
nuclear segmentation of leucocytes in the blood increases, showing a shift to the 
right with the progress of time, and as a consequence excreted leucocytes into 
the oral cavity show a higher disintegration proportionately. But the reason 
two curves in these fluctuations will not coincide with each other may be due to 
the faet of including epithelial cells. 

A decrease of the D.M. at thirty minutes after eating (Table V and Fig. 7) 
may probably be due to the fact that the freshly excreted cells become pre- 
dominant in number at that time as a result of mechanical washing or irrigating 
with the food. An increase of the D.M. just after smoking (Table VI and Fig. 8) 
may be considered due to physical and chemical stimulations. But they return 
to normal one hour after eating or smoking. Consequently the author used the 
saliva taken two hours or more after eating, smoking, or drinking in these ex- 
periments. 

No peculiar morphologic findings could be observed in each of the dis- 
integrated cells in the salivary smear that might be ascribed to the roentgen 
effect. 

Each D.M. of epithelial cells and salivary corpuscles was separately esti- 
mated in the sialogram; undistinguishable cells were omitted. In such observa- 
tion of all sialograms the per cent of epithelial cells increases after three or six 
hours in 50 r. and 100 r. irradiation almost simultaneously with a decrease of 
the D.M. of epithelial cells, and in 200 r. irradiation the same happens after one 
or two hours. As a consequence it seems reasonable to conclude that the des- 
quamation of epithelial cells of the directly irradiated oral mucosa may rise to 
its maximum after one to six hours according to irradiation dose and individual 
sensitivity. 

In cases of 50 r. and 100 r. irradiation, however, there could be found no 
increase of the D.M. of epithelial cells due to roentgen irradiation, but in the 
experiments with 200 r. all three cases showed its maximal increase after one 
day. 

The per cent of salivary corpuscles estimated in the sialograms showed a 
rising tendency after irradiation in the average values, and the desquamation of 
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epithelial cells of the mucosa may be considered coincident with an increase of 
leucopedesis shown by an increase of salivary corpuscle per cent. This can 
support Isaacs’ and Allen’s opinions: the former is that there appears to be ¢ 
great elimination of leucocytes in the saliva after roentgen treatment, and the 
latter is that the irradiation may cause a rise in the gastrointestinal threshold of 
leucopedesis. 

An increase of the D.M. continues longer according to irradiation dose: a 
few hours long in 50 r., one day long in 100 r., and 5 days long in 200 r. In 
addition the maximal value of increasing 1).M. also seems to be dependent upon 
the irradiation dose. 

Relation of the Findings of Blood to Those of Saliva.—Isaacs and Daniel- 
ian® classified leucocytosis and leucopenia into the following four classes ac- 
cording to the working of the regulatory mechanism: leucocytosis due to (1) in- 
creased production of leucocytes (pathologic) and (2) decreased elimination 
(pathologie and physiologic) and leucopenia due to (1) decreased production of 
leucocytes (pathologic) and (2) inereased elimination (pathologie and physio- 
logic). 

Now in ease of 50 r. or 100 r. irradiation the W.C.C. shows an irregular 
fluctuation, but in 200 r. a so-called initial leucocytosis can be seen after two 
hours, which will go over to leucopenia lasting for about a week. In comparison 
with the findings of the saliva it may be considered that leucocytosis after ir- 
‘adiation belongs to increased production, and resulting leucopenia be induced 
by increased elimination of leucocytes due to an increased threshold of leuco- 
pedesis of the mucosa. 

Since Arneth®’ proposed ‘‘Kernverschiebungstheorie’’ in 1920, nuclear 
shift has been discussed by many authors so far. Schilling®’ classified the 
nuclear shift to the left into the following three classes from the standpoint 
of pathologic change: regenerative, degenerative, and mixed. Having regarded 
it as unreasonable after various experiments, Sugiyama?’ divided nuclear shifts 
into progressive or regressive form on the basis of both the number of nuclear 
lobulation and the function of leucocytes. He pointed out that roentgen ir- 
radiation will induce progressive or regressive shift to the left. 

Hiramatsu and Okamoto” summarized their co-workers’ studies** as follows : 
roentgen in small dose stimulates the bone marrow, which results in migration 
of premature cells, i.e., hyperfunctioning cells with few nuclei, in middle dose 
shift to the right is seen as a result of maturation, and there is no time to ma- 
ture owing to the highly disturbing effect of roentgen in large dose, the function 
decreases and regressive shift to the left can be seen. 

It cannot be concluded, however, whether the shift to the left observed in 
the author’s data is progressive or regressive, because the function of leucocytes 
has not been examined in it. But it is of great interest that the reciprocal re- 
lationship of the N.M. and the D.M. can evidently be seen after roentgen ir- 
radiation: an increase of D.M. and a decrease of N.M. (shift to the left) for one 
to three hours in 50 r. irradiation, only on the irradiation day in 100 r. irradia- 
tion, and for six days in 200 r. irradiation. 
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rom the fact that the changes of the saliva and blood findings continue for 
a fairly long period after a single exposure, stress may be laid on the secondary 


or indirect effect of roentgen irradiation rather than the primary or direct one. 


Summary 


50 r. Irradiation.—The increased threshold of leucopedesis as a result of 
desqaumation of epithelial cells in the mouth results in the increased excretion 
of mature leucocytes into saliva, being associated with a rise of disintegration 
grade, increased production of leucocytes in the blood due to roentgen stimuli 
with a resulting temporary decrease of N.M., shift to the left, returning to 
normal after ten hours. 

100 r. Irradiation.—This is very similar to the finding in 50 r. irradiation, 
but the effect continues a little longer. The D.M. and N.M. return to normal on 
the next day. Thus qualitative changes of cells may be considered to return to 
normal in a relatively early period. But the per cent of salivary corpuscles 
shows an increase during two or three days after irradiation, probably due to 
inereased threshold of leucopedesis of oral mucosa in higher degree than in 50 r. 
irradiation. 

200 r. Irradiation The effect continues more intensely in longer period 
than in 50 r. or 100 r. irradiation. A temporary increase of relatively immature 
cells is seen as a result of roentgen stimuli. Owing to the increased threshold 
of leuecopedesis of oral mucosa, mature leucocytes are extruded, with a following 
inerease of the per cent of salivary corpuscles. On the contrary, the W.C.C. 
shows a decrease. An increase of D.M. and a decrease of N.M. continue re- 
ciprocally until about a week later. But the effect on the W.C.C. and the per 
cent of salivary corpuscles continue longer, probably because the effect on the 
oral mucosa will still remain longer. 


Conclusion 

I. Preliminary Examination.— 

1. The Salivary Cell Count shows a marked fluctuation. It is reliable only 
from a quantitative standpoint, but is necessary to study the qualitative changes 
by means of ‘‘Sialogram’’ and ‘‘D.M.’’ (Disintegration Mean) 

2. The average D.M. is 2.256 (max. 2.547 and min. 1.844) in fifteen normal 
healthy male adults. 

3. In the daily fluctuation during three days the D.M. varies within a cer- 
tain limit in each of five individuals. 

4. In the diurnal fluctuation of five individuals the D.M. rises gradually 
during the day, being almost parallel to the variation of the N.M. of white cells 
in the blood. 

5. Though the D.M. decreases 30 minutes after eating and increases after 
smoking, it returns to normal one hour later. 

6. No relationship can be seen in the ratio of epithelial cells to salivary 
corpuscles in the sialogram. 
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II. Examination of Roentgen Effect.— 


1. This is a study of the roentgen effect upon the cellular elements in the 
human saliva taken from five healthy normal male adults, and consists of nine 
experiments of a single exposure of 50 r., 100 r., or 200 r. on the right cheek. 

2. The S.C.C. shows an increase just after 100 r. or 200 r. irradiation with 
an exception of indefinite results in cases of 50 r. irradiation. No other par- 
ticular finding and no relationship to the W.C.C. can be seen. 

3. In the sialogram the per cent of salivary corpuscles shows a rising tend- 
ency after irradiation. 

4. In case of 50 r. irradiation the D.M. rises and the N.M. falls for about 
three hours, both going over to the diurnal fluctuation thereafter. 

5. In ease of 100 r. irradiation the D.M. rises and the N.M. falls only on the 
day of irradiation, both returning to normal on the next day. 

6. In case of 200 r. irradiation the D.M. gradually rises to its peak after 
one day and the N.M. falls to its maximum after three hours. Then they 
gradually return to normal after six days. 

7. The reciprocal relationship can be seen between D.M. and N.M. ex- 
amined simultaneously. 

8. The roentgen effect on the disintegration of cellular elements in the 
saliva increases in the duration and the grade with an increase of irradiation 
dose. 

9. An increased excretion of disintegrated cells may result from the in- 
creased threshold of leucopedesis of oral mucosa due to the desquamation of 
epithelial cells by roentgen stimuli. 

10. Further studies should be made: (1) to find out a perfect and exact 
differentiation method of disintegrated epithelial cells and salivary corpuscles 
so as to estimate each D.M.; (2) to examine the sialogram and the D.M. in vari- 
ous cases of oral and systemic diseases; (3) to study the difference of the effect 
of various irradiation directions and fields. As a consequence it will be helpful 
in diagnostics and in determination of indication in roentgen therapy, and it 
will clarify the origin and nature of salivary corpuscles. 


In conclusion the author wishes to express his sincere thanks to Dr. Hiroshi Hiramatsu, 
Professor of Radiology and Physical Therapy of the Medical School of Kanazawa University, 
who initiated the work and offered valuable suggestions at all times, and Dr. Heizo Nakamura, 
Professor of Oral Surgery of the Tokyo Medico-Dental College, and Dr. Shujiro Okamoto, 
Assistant Professor of Radiology of Kanazawa University, who gave him much instructive 
advice. Appreciation is gratefully expressed to Dr. Kurt H. Thoma, Professor Emeritus of 
Oral Surgery of Dental School of Harvard University, for his kindness in reading and cor- 
recting this manuscript carefully and in considering it for publication in this JOURNAL. 
Further the author wishes to express his thanks to Dr. Shinjiro Takahashi, Professor of 
Orthodontics of Tokyo Medico-Dental College, and Miss Rose Bruny, Ohio, who gave him 
kind advice for the English translation of this paper. Finally the author acknowledges the 
assistance and cooperation of dental and medical staffs in the course of this study. 

This study has been carried out since the author’s stay at the Clinic of Radiology and 
Physical Therapy, Medical School of Kanazawa University, from May to December of 1948 
and continued in 1949, being aided by the grant for the scientific research of Ministry of 
Education. 
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Professional News Items 


American Society of Oral Surgeons 


The following officers were elected at the thirty-second annual meeting of the 
American Society of Oral Surgeons, held in Atlantie City on Oct. 26-28, 1950: 


President Dr. Horace L. Cartee, Miami, Fla. 
President-Elect Dr. W. T. Ewing, Akron, Ohio. 
Vice-President Dr. D. C. McRimmon, Fort Worth, Texas. 
Secretary-Treasurer Dr. A. P. Williams, Louisville, Ky. 
Newly Elected Member Dr. Ralph B. Rode, St. Louis, Mo. 


of Executive Council 


Miss Ruth F, Whalen was appointed Executive Secretary, with headquarters at 
1112 E. Clay Street, Richmond, Va. 





Dental Division, Army Medical Center 


Forty members of the Washington Section of the International Association for Dental 
Research attended the twenty-fifth annual meeting of the section held at the Army Medical 
Center on Nov. 15, 1950. Following dinner in the Officers’ Mess a short business meeting 
was held in which Colonel Joseph L. Bernier, DC, Chief of the Dental and Oral Pathology 
Section, Armed Forces Institute of Pathology, was re-elected as Chairman for 1951 and 
Lt. Colonel John 8S. Oartel, DC, Assistant Director, Dental Division, Army Medical Service 
Graduate School, was re-elected Secretary-Treasurer. Lt. Colonel Roy D. Maxwell, MSC, 
Chief Department of Radiobiology, AMSGS, addressed the group on ‘‘ Biological Applica- 
tions of Radioactive Substances.’’ 

JOHN 8S, OARTEL, LT, COLONEL, DC, 
Assistant Director, Dental Division. 





District of Columbia Dental Society 


The District of Columbia Dental Society’s nineteenth annual postgraduate clinic will 
be held March 11-14, 1951, at the Shoreham Hotel, Washington, D. C. 

Each year, this meeting is growing in scientific, social, and commercial value, and this 
forthcoming meeting will prove no exception. Every effort is being made to give members 
of the dental profession a well-balanced educational and scientific program. 





Preliminary Program Review of the American Association of Endodontists 
at the Stevens Hotel, Chicago, Ill., Feb. 3 and 4, 1951 
Saturday, February 3 
2 pM. to 5 p.M.—Twelve outstanding table clinics covering various phases of endo- 


dontia. 
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6:30 p.M.—Banquet. 
Speaker, world renowned authority, Dr. Royal Lee, Milwaukee, Wis. ‘‘ Role 
of Nutritional Therapy in the Healing and Repair of Oral Lesions.’’ 
Ladies invited. 


Sunday, February 4 
9 A.M. to 12 o’clock noon. Three noted essayists. 
Dr. Warren Hedman, Naval Dental School, Bethesda, Md. ‘‘ Periapical Culturing 
of Pulpless Teeth.’’ 
Dr. G. R. Brooks, Rochester, Mich. ‘‘Conservative Treatment of Pulpless Teeth.’’ 
Dr. Bernard Berg, Tufts School of Dentistry, Boston, Mass. ‘‘Management of 
Multirooted Teeth.’’ 
Formal discussion will follow each essayist. 
2 p.M. to 5 p.M.—Round-table discussion by eminent endodontists on some of the 
pertinent questions of endodontia. . 
You cannot afford to miss this meeting. 





Ohio State University 


The College of Dentistry of the Ohio State University is presenting a five-day course 
in Airbrasive Theory and Technic each week beginning Jan. 8, 1951. 

Each class will be limited to 10 dentists and will begin at 9 a.M. Monday and terminate 
at 4 p.m. Friday. The courses will include lectures, demonstration, and practice. The fee 
for each course will be $100 per dentist and the courses may be taken under the G. I. Bill 
of Rights. 

Application forms may be secured from the Director of the Postgraduate Division, 
Box 20, College of Dentistry, Ohio State University, Columbus 10, Ohio. 
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Collective Review 


FETOR EX ORE 





A Review 





Maury Masser, D.D.S., M.S.,* Ronaup D. Emsuim, B.D.S.(LoNpoN), M.S., AND 
THEODORE E. BoutpENn, A.B., D.D.S., Cuicaco, ILL, 





Introduction 


Definition.—Fetor ex ore, fetor oris, or halitosis may be defined as a foul, 
offensive or bad breath. Crohn and Drosd (1942) suggested that the term fetor 
ex ore be used only for local odors arising from foul conditions within the mouth 
and associated hollow cavities (paranasal sinuses). They reserved the term 
halitosis for odors which had a systemic origin (usually some disorder of metab- 
olism). Such odors are blood borne and excreted via the lungs. This differen- 
tiation is not yet generally recognized, however, and in this review we shall use 
fetor ex ore as a term to include offensive breath whatever its origin. It might, 
however, be useful to refer to local fetor ex ore and systemic fetor ex ore in 
order to distinguish the different origin of the odors. 





From the Division of Graduate Pedodontics, University of Illinois, College of Dentistry. 
*Professor of Graduate Pedodontics and Supervisor of the Research and Educational 
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Historical References to Fetor ex Ore.—Fetor ex ore in healthy and in 
ailing persons has been known since ancient times. References to bad breath 
ippear frequently in prebiblical writings. The social disapproval of this condi- 
tion was as evident then as it is today. The odor of the breath was for centuries 
‘onsidered a valuable diagnostic aid. Hippocrates has been credited with orig- 
inating the statement that the nose is ‘‘a true diagnostic guide’’ (Prinz, 1930). 
In his Natural History, Pliny the Younger (23-79 a.p.) wrote: ‘‘Man’s breath 
becomes infected by the bad qualities of food, by the bad state of the teeth, and 
still more by his age.’’ 

The breath is even today a useful diagnostic aid in the detection of systemic 
disorders. The acetone breath of the diabetic and the uremic breath in kidney 
failure are important diagnostic signs (Pearlman, 1936; Miller, 1946). With 
the development of more objective methods such as biochemical analyses, bac- 
teriologie and roentgenologic assessments, the nose has become displaced from 
the diagnostic armamentarium. 


Importance of the Problem—aA person with a persistent fetor ex ore 
labors under a severe social handicap. No one enjoys conversing with an 
individual who emits a repulsive odor from his mouth. The uneasy withdrawal 
of the listener from the area of the speaker’s mouth plus the earnest efforts of 
the speaker to hold the listener’s attention would be funny to the observer were 
it not so tragie to the speaker. 

A person with an oral fetor is, peculiarly enough, rarely aware of the offen- 
sive condition until informed by his family or friends. Testing one’s own breath 
by exhaling against the hand held in front of the mouth and nose is, generally, 
ineffective. The reason for this inability to detect one’s own mouth odor is not 
known. The constant fear of offending plus the inability of the patient to deter- 
mine for himself whether his breath is offensive may precipitate a true neurosis. 
We have had occasion to treat six patients who had all their teeth extracted in 
order to eliminate a real or fancied fetor ex ore. One young man, aged 27 years, 
was under psychiatric care because of a compulsion to suck mints constantly 
for fear of offending. Three years before, he had all his teeth extracted for 
the same reason. 

A large number of flavoring agents, such as Sen-Sen and mints, oral anti- 
septies, such as Listerine and Lavoris, and chewing gum are sold to combat 
‘‘halitosis.’’ They bear testimony to the fact that fear of ‘‘bad breath’’ is wide- 
spread. A frequent complaint of dental patients is that they have been told 
that they have a ‘‘bad breath.’’ If the dentist can eradicate the offensive odor, 
he will have rendered a real service to his patient. 

The dentist is not immune to offensive breath. It is therefore important 
that the dentist be aware of the quality and intensity of his own breath in order 
to maintain the best patient-dentist relationship. 

An abnormal breath odor may be an important diagnostic clue. Dummett 
(1944) and Miller (1946) listed many conditions which may affect the breath. 
It is not diffieult (after a little practice and experience) to correlate the odors 
emanating from the mouth with the local or systemic factors which produce 
them. Such recognition enables the dentist to institute measures for their 
eradication. 

Measurement of Fetor ex Ore 


Mouth odors vary in quality and in intensity. The quality of the odor 
is undoubtedly related to its origin while the intensity (or concentration) often 
determines its social acceptance. 


Intensity of Mouth Odors.—Until recently, the estimation of the intensity 
of mouth odors was purely subjective. In 1939, Brening, Sulser, and Fosdick 
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described a method of measuring the intensity of breath odors, using the cryos- 
cope and osmoscope. These instruments had been perfected by Fair and Wells 
in 1934 for the measurement of odors in water. The eryoscope is essentially a 
condenser. cooled by liquid nitrogen. The patient blew into this instrument 
through a tube for fifteen minutes, at such a rate that no fog or vapor escaped 
from the outlet. The condenser tube was then placed in a constant temperature 
bath at 37° C., and the osmoscope fitted. With the osmoscope it is possible to 
measure the dilution of the sample necessary to make the odor nondiscernible, 
the odor being expressed in terms of the minus logarithm of the dilution, i.e., 
pO (potential of odor) following the system used in stating hydrogen-ion con- 
centration, i.e., pH. 

Morris and Read (1949) used the osmoscope directly by sampling the ex- 
pired air directly into the osmoscope. The dilution was then decreased until 
the odor first became detectable. This direct (concentration) procedure gave 
values one point higher than those obtained by the indirect (dilution) method 
described by Brening, Sulser, and Fosdick (1939). 

Measurements of mouth odors in normal and ailing persons indicate that a 
pO value of 3 or above by the direct method is of such intensity as to be described 
as ‘‘halitosis.’’ Values below 3, even though unpleasant, are not of sufficient 
intensity to be so described (Morris and Read, 1949). 

Quality of Mouth Odors.—While it is now possible to measure the intensity 
of mouth odors, the quality of such odors and their exact description have en- 
joyed no such exactitude in definition. Descriptive terms, such as ‘‘heavy,’’ 
‘*pungent,’’ and ‘‘garlicky,’’ fail to define adequately the quality of the odor. 
It is obvious that in some eases, the quality of the odor, as well as the intensity, 
determines its social acceptance. For example, a sweet odor with an intensity of 
5 is less objectionable than a sour odor with a pO of 3. The measurement of 
the quality of the odor, however, must be delayed until the science of osmology 
has dissected odors and has assigned basie values or qualities to them. For a 
more complete discussion of the quality of odors, the reader is referred to 
McCord and Witheridge, 1949, Chapter 2. 

The quality rather than the intensity of the odor decides its diagnostic 
significance. The alcoholic breath, acetone breath, and uremic breath are terms 
which indicate the characteristic quality of the odor. 

At present, the measurement of the intensity of the odor by means of the 
osmoseope supplemented by a description of the quality of the odor is the best 
method of assessing mouth odors. 

Clinical Olfaction of Mouth Odors.—It is not always possible to obtain 
the use of an osmoscope for clinical purposes. The practitioner can nonetheless 
obtain a useful estimate of both the intensity and the quality of a given mouth 
odor by direct olfaction of the breath as follows: 

1. Seat the patient, facing forward—head level with examiner’s head. 

2. Sit or stand at the side of the patient. 

3. Instruct the patient to purse the lips and blow out a gentle, steady stream 
of air. 

4. The clinician waves this stream cf air toward his own nostrils with a 
3 by 5 ecard and whiffs it in the same manner that the chemist samples noxious 
fumes from a bottle for identification. 

5. Record the odor sample as to quality and intensity as follows: 

Quality: sweet, sour, acrid, ete. 

Intensity : appropriate symbols, 0, 1+, 2+, 3+, or 4+ may be used to indicate 
absent, mild, moderate, pungent, or very objectionable. 

6. Always test the breath at the same time of day. Note also the relationship 
to mealtime, sleeping habits, and menstruation. (See later sections. ) 
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Lung and Mouth Odors.—aA distinction should be made between mouth 
and lung odors. Mouth odors refer to those that arise from conditions within 
he oral eavity proper while lung odors are systemic in origin and emanate from 
he lungs. Since air from the lungs passes through the nasopharynx, nose, and 
may mix with air from the paranasal sinuses, the breath will unavoidably also 
contain odors originating from these areas. Ordinarily, the breath from the 
mouth contains a mixture of odors emanating from both the mouth and from 
the lungs. 

It is possible to test the air from the mouth and from the lungs separately. 
This is deseribed under “Determining the Source of Fetor ex Ore,” on page 121. 


The Normal Breath and Physiologic Mouth Odors 


It would be a mistake to believe that every unpleasant breath is abnormal 
or is indicative of pathosis. The human breath varies considerably with the 
time of the day and the state of hunger. It changes its character considerably 
with age and, in the female, with the onset of the menses. 

Changes with Age.—The breath of the infant and the young child has 
a somewhat sweet and even pleasing quality (a characteristic enjoyed by most 
young animals, i.e., kittens and pups). During adolescence and young adult- 
hood, the quality of the breath becomes heavier and more pungent, but not un- 
pleasant. Sometime during middle age, however, the quality of the breath be- 
comes definitely less pleasant, even in persons with fastidious habits. In old 
age the breath becomes heavy, pungent, somewhat sour, and of such intensity as 
to be somewhat disagreeable. 

Using the osmoscope, Sulser, Brening, and Fosdick (1939) demonstrated 
that the intensity of breath and mouth odors increased with age. This increase 
seemed to progress more rapidly in women than in men, although when the total 
values of the two groups were averaged, there was no significant difference be- 
tween the sexes. 

The changes with age are probably not due entirely to local changes within 
the oral cavity (i.e., epithelial and food debris, salivary stagnation, and perio- 
dontal disease). Systemic factors associated with the changing metabolism of 
the individual may also be involved (Sulser, Brening, and Fosdick, 1939). 

Changes During the Day.—Mouth odors vary considerably during different 
periods of the day. 

Morning Breath.—The breath of every person when first awakened from 
sleep is pungent and often disagreeable. This is true at all ages but is especially 
noticeable in persons past middle age, in whom the morning breath is of such 
intensity as to be termed a true fetor ex ore. In even infants and children the 
morning breath is of greater intensity than during the day but is not necessarily 
unpleasant. 

Morning breath is probably caused by the putrefaction of epithelial and 
food debris, as well as saliva (which have accumulated during sleep). Oral 
debris is normally removed during the waking hours by the detergent action of 
the tongue, lips, saliva, and foods during swallowing, mastication, and speech. 
The eight to nine hours of relative oral inactivity during sleep provide the 
putrefactive bacteria with the opportunity to break down whatever debris and 
saliva may be present within the oral cavity. 

Morning breath may be markedly accentuated by various systemic factors, 
such as chronie ailments, dehydration states, and overindulgence. Morning 
breath is especially objectionable in mouth breathers and in individuals with 
gingival or periodontal disease. The increased intensity of the odor may be 
related to an inereased rate of putrefaction of the stagnant saliva (Everett. 
1942; Law, Berg, and Fosdick, 1948; Berg, Burrill, and Fosdick, 1947). 
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Sulser and associates (1940) reported that brushing the teeth would, in 
most cases, correct the early morning halitosis. Morris and Read (1949) de- 
monstrated that an antiseptic mouth rinse removed the odor of morning breath. 
Grapp (1933), combined mechanical and chemical agents to break up the eul- 
tural mass on the base of the tongue. He reported that this action left the breath 
refreshed. Even if these measures are not employed, the ingestion and masti- 
cation of food at breakfast time will perform the same service. Therefore, the 
morning mouth odor usually disappears after the morning meal. 


Hunger BreathtThe breath remains rather sweet and aromatic for one to 
two hours after each meal. As hunger pangs begin to assail the subject, a very 
characteristic and unpleasant odor becomes apparent upon the breath. This 
‘*hunger breath’’ can be almost universally observed in adults. Sulser, Brening, 
and Fosdick (1939) found that the intensity of breath and mouth odors increased 
with the length of time elapsed after meals. 


It is not clear whether the ‘‘hunger-breath’’ is of local or systemic origin. 
Sulser, Brening and Fosdick (1939) suggested that the ‘‘hunger’’ odor might 
be the result of putrefaction of saliva and debris as occurs during the night. On 
the other hand, it might be associated with systemic factors incident to the 
physiology of hunger (Best and Taylor, 1943). There is some evidence that the 
hunger breath may arise from the putrefaction of pancreatic juice which had 
passed into the stomach during the fasting state (Boldyreff, 1934): In a number 
of subjects tested by us, the odor of the ‘‘hunger breath’’ could be masked and 
partially disguised by aromatic candies, dentifrices, and mouth rinses, but was 
not entirely removed by these measures. The ‘‘hunger’’ odor could still be 
detected (by direct olfaction) emanating from the lungs and superimposed upon 
the more pleasant aromatic odor from the mouth. On the other hand, the 
‘‘hunger breath’’ was quickly and completely dissipated by the ingestion of even 
a small quantity of nonaromatie foods, such as a slice of bread or an apple. 
‘‘Hunger breath’’ is very apparent if the morning meal is omitted, even after 
thorough toothbrushing and elimination of local accumulations of debris (morn- 
ing breath). Evidence such as this points toward a systemic as well as a local 
source of the ‘‘hunger breath.”’ 

Fosdick (personal communication) speculates on the source of ‘‘hunger’”’ 
odors as follows: 


If one refrains from eating, he is deprived of the cleansing effect of mastication. The 
resulting stagnation can produce sufficient odor to explain a large portion of the hunger breath 
but does not explain the hunger odors which definitely arise from the lungs. It is my opinion 
that one of two things may occur. 

At the time hunger is noticed, the stomach is presumably empty, and the enzymes of 
the small intestines have hydrolized the proteins to rather small fragments. These broken- 
down proteins have an unpleasant odor. Perhaps these substances are sufficiently volatile so 
that they are swept from the blood stream and appear in the alveolar air. 


Another speculation along this line is that by the time one becomes hungry, the readily 
available glycogen reserves are decreased so that the body tends to utilize proteins and fats 
for its energy requirements. It is quite possible that during the intermediary metabolism of 
proteins and fats certain volatile substances are produced which will appear in the alveolar 
air. It would be interesting if experiments could be devised to test these speculations. 


Menstrual Breath.—A distinctive and unpleasant mousey odor is frequently 
associated with the onset of menstruation (Bayer, 1899; Lederer, 1908). The 
odor is most disagreeable in women who suffer from dysmenorrhea or painful 
menstruation. In such eases, the odor resembles that arising from decayed and 
clotted blood. The odor may be noted on the day preceding menstruation and 
seems to accompany the more familiar psychic symptoms of increased irritability 
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and fatigue. The woman in usually unaware of the odor, but it is usually ap- 
parent to those about her. 


Summary.—The normal breath may vary considerably from a pleasant, 
sweetish quality to a heavy, pungent, and even unpleasant quality, depending 
upon the age and sex of the person examined, as well as the time of day and state 
of hunger. In addition to these factors, the dietary as well as smoking habits 
determine the quality of the breath. Some of these factors are important in the 
diagnosis and in the treatment of fetor ex ore and will be considered in the next 
section. The main point which the practitioner must always bear in mind is 
that certain mouth odors are physiologic and transient and that the normal 
breath odor is an individual and changing characteristic. 


Origin of Local Fetor ex Ore 


Odors Arising From Within the Oral Cavity (Local Mouth Odors).—The 
relative importance of the oral cavity itself as a source of fetor ex ore still ap- 
pears to be a controversial issue. Prinz (1930) reiterated the statement made 
by Allen in 1896 that ‘‘more than 90 per cent of all cases of fetid breath origi- 
nate from prolonged stagnation of food debris about the teeth.’’ On the other 
hand, Crohn and Drosd (1942) considered that cases of fetor ex ore arising in 
the mouth and its associated cavities . . . are few and far between, represent 
exceptional conditions, and account for only a small percentage of the cases of 
real bad breath.’’ 

Using the osmoscope, Sulser, Brening, and Fosdick (1939) tested the gen- 
eral breath odors of 98 patients and the mouth odors only, of 200 patients. The 
latter experiment was accomplished by passing clean air through the mouth of 
the patients, while they breathed through the nose. They found that 56 per cent 
of the persons examined had breath odors with a pO value of 2 or above (indirect 
method), which they considered as objectionable. Mouth odors having a pO 
value of 2 or above were found in 47 per cent of the eases tested. These results 
suggest that the mouth can be an important source of fetor ex ore. 

Morris and Read (1949) found that a complete dental prophylaxis in a 
series of 19 subjects reduced the breath odors of 13 to an unobjectionable level 
for more than two hours. This study suggests that many breath odors are oral 
rather than systemic in origin. 

Clinical experience indicates that an unhygienic oral cavity may be the 
source of a foul odor. That this is frequently true is apparent from the consi- 
deration of morning breath. Certainly, ordinary hygienic measures, i.e., dental 
prophylaxis, toothbrushing, aromatie dentifrices, and antiseptic mouth rinses, 
successfully control or even eliminate many common objectionable mouth odors 
(Morris and Read, 1949). However, the role of systemic factors in creating 
fetor ex ore (halitosis) should not be minimized. 


Retention of Food Around the Teeth.—The retention and putrefaction of 
food within the oral cavity may cause a local fetor ex ore. Food retention areas 
may be defined as those which permit the entrapment of minute particles of food 
for periods of time sufficient for bacterial action. These areas may be divided 
into interdental areas, cervical areas, prosthetic appliances, the tongue and gum 
flaps associated with erupting teeth (Burket, 1946). 

Using the osmoscope, Sulser, Brening, and Fosdick (1939) found that brush- 
ing the teeth with a toothbrush and a flavorless dentifrice, followed by a thorough 
rinsing with water, reduced general mouth odors by 30 per cent. The odor of 
early morning breath was reduced 66 per cent. These findings appear to support 
the theory that retention of food and epithelial debris around the teeth is a 
factor in (morning) fetor ex ore. 
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In 1927, Stallard studied subjects who chewed onions without swallowing 
any. He was able to detect the odor of onion from the mouth for from twelve 
to sixteen hours. This indicated clearly that the odoriferous substance was 
retained -in the mouth, probably between the teeth. He also found that an 
edentulous person who had chewed macerated onions without swallowing any 
had a noticeable, although less pronounced, mouth odor for almost as long a 
period. He suggested that in these cases the tongue and soft tissues of the mouth 
retained the odoriferous substance. 


On the other hand, Crohn and Drosd (1942) studied a normal subject who 
chewed strongly garlicized salami, driving the particles of the meat deeply into 
the dental interstices, but being careful not to swallow any of the particles. They 
found that no garlic odor was ascertainable upon the breath after one-half to 
one hour. These latter findings do not seem to agree with the previously quoted 
statement by Prinz that more than 90 per cent of cases of fetid breath originated 
from stagnation of food debris about the teeth. Perhaps the explanation lies in 
the fact that in individuals having many stagnation areas around the teeth, and 
poor oral hygiene, the retention of food around the teeth is an important cause 
of fetor ex ore. On the other hand, persons who exhibit a good, self-cleansing 
masticatory mechanism with very few retention areas between the teeth are 
much less liable to fetor ex ore arising from the retention and putrefaction of 
food around the teeth. 


Putrefaction of Saliva—Anyone who has had the occasion to incubate 
samples of saliva will attest to the intensity and quality of the objectionable odor 
which arises after a short period. Law, Berg, and Fosdick (1943) and Berg, 
Burrill, and Fosdick (1947) measured the rate of salivary putrefaction and 
found that the saliva from normal individuals had an exceedingly objectionable 
odor after one hour of incubation. In many eases, at the end of three hours the 
odor was so intense that it could not be accurately measured by means of the 
osmoscope. Putrefaction of saliva in the mouth overnight can, in the warm, 
moist oral incubator, result in odors of very objectionable intensities even though 
the subject normally has a low daytime level (Morris and Read, 1949). 


Morris and Read (1949) showed that the rate of salivary putrefaction can 
be inhibited for at least two hours after the use of an antiseptic mouth rinse— 
presumably because the putrefactive flora had been destroyed by the antiseptic. 
It would require at least two hours for organisms to become re-established. Oral 
hygiene can thus reduce the intensity of ‘‘morning breath’’ resulting from the 
putrefaction of saliva. 


Periodontal Disease, Gingivitis, and Caries.—Sulser, Brening, and Fosdick 
(1939) used the osmoscope to test the relative importance of periodontal disease, 
gingivitis, and caries in the production of breath odors. They found that all 
three conditions contributed to bad breath, their relative importance decreasing 
in that order. 


Periodontal Disease.—Fosdick and co-workers (Law, Berg, and Fosdick, 
1943; Berg and Fosdick, 1946; Berg, Burrill, and Fosdick, 1946; Berg, Burrill, 
and Fosdick, 1947) showed that the saliva from individuals suffering from 
periodontal disease in general putrefied more rapidly than that from normal 
mouths. Saliva from individuals with periodontal disease was usually putrid 
before ineubation, and at the end of one hour all patients had a pO of more than 
3. At the end of two hours, the intensity of the odor was above the limits of the 
osmoscope. 


Vincent’s Infection.—The fetor of Vincent’s disease or necrotic gingivitis 
is almost pathognomonic. This odor, sometimes said to be ‘‘metalliec,’’ or similar 
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to rotting hay, is not soon forgotten. In noma, which may be considered the end 
result of Vineent’s disease in debilitated patients, the stench is described as 
putrid and offensive. 

Chronic Gingivitis and Decayed Blood.—Chronie forms of gingivitis are 
often associated with a bad breath. In addition to the odor of stagnant saliva 
around the inflamed gingivae, the bleeding which often occurs, will contribute 
to that odor. 

The significance of odors arising from decaying blood within the mouth has 
not been sufficiently emphasized. The importance of this factor is demonstrated 
following the extraction of a tooth. The surface of the blood clot quickly becomes 
a culture medium for proteolytic organisms with the production of a foul odor. 
The odor is characteristically heavy, pungent, and repulsive. One who has had 
oceasion to examine and smell the mouth of an individual with chronic intraoral 
bleeding (hemophilia and purpura) is impressed by the intensity and charac- 
teristic quality of the mouth odor. 

A small amount of bleeding usually accompanies a chronic gingivitis. This 
blood, caught between the teeth, decays rapidly and produces a typical fetor. 
This is particularly true during sleep when the accumulation of blood within the 
mouth may be considerable so that the morning breath becomes quite pungently 
fetid. 

The hypothesis that decayed blood within the oral cavity may be a major 
source of fetor ex ore is supported by clinical observation. We have observed 
the characteristic fetor in eleven persons. These individuals were fastidiously 
clean and practiced good oral hygiene yet suffered from persistent fetor ex ore. 
Careful history revealed the fact that each one had ‘‘bleeding gums”’ especially 
after brushing or on arising. 

Caries.—The excavation of a carious cavity will produce an odor noticeable to 
the patient and operator, yet it is doubtful if a few carious cavities could con- 
tribute mueh to the general breath odor. Many cavities would increase the 
number of stagnation areas. A necrotie pulp ean, of course, produce a foul odor. 


Coated Tongue.—Grapp (1933), reporting on 500 persons with fetor ex 
ore, stated that a coated tongue was found in 90 per cent of the eases. He 
showed that the posterior two-thirds of the tongue was responsible for the fetor 
by wiping it with gauze held in foreeps. A whiff of the stained cloth was suffi- 
cient proof to the patient and to the dentist. 

Grapp suggested that fetor ex ore arose from the insufficient use of the 
mastieating machine by civilized man. The coating on the tongue is formed 
from the accumulation of desquamated epithelial cells. In lower animals, on a 
normal detergent diet, the desquamated cells are quickly removed. In man, 
however, these cells tend to accumulate on the eryptie and convoluted surface of 
the tongue, forming an ideal lodging for the retention of minute food debris and 
bacterial growth. The disagreeable fetor that accompanies a bland milk diet in 
persons suffering from gastric uleers may thus be merely the result of a thickened 
coating on the tongue caused by the nondetergent nature of the diet (Crohn and 
Drosd, 1942). Smears from such tongues showed a predominance of gas-form- 
ing miecrococei and coliform bacilli (Grapp, 1933). In 1931, Hartzell had writ- 
ten: ‘‘Tongue surface putrefaction only exists when normal digestive processes 
are interfered with.’’ He also considered that the tongue was the main source 
of ‘‘had breath.’’ Kemler (1932) reported a ease of fetor ex ore in a healthy 
12-year-old girl. She had good appetite, her weight was normal, and she reported 
no bad taste. Her tongue was coated with a white fur. Serapings of this fur 
vielded the same odor as was perceived upon her breath. The odor was elimi- 
nated upon removal of the coating from the tongue, but returned when the fur 
returned, 
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Morris and Read (1949) were able to demonstrate that in some cases the 
tongue played a role in the production of fetor ex ore. They selected 17 patients 
possessing odor levels above pO 8 (direct method), and who had given indication 
in other. tests that the odor might be due to tongue conditions. Tongue pro- 
phylaxis by mechanical means only, and without the aid of any type of flavored 
or antiseptic preparation, reduced mouth and breath odors to a low level in 11 
of the cases. However, 6 of the 17 cases did not respond to this treatment. A 
differential diagnosis including the smelling of scrapings from the posterior 
portion of the tongue would thus appear to be desirable in every case of fetor ex 
ore. 


Mouth breathing.—Mouthbreathing is often associated with fetor ex ore 
(particularly on arising). Fox and Kesel (1945) considered that this was pro- 
duced by a change in the oral flora (an inerease in the alpha streptococcus 
count). Tongue serapings gave the same odor. Use of sulfathiazole chewing 
gum caused the fetor to disappear, but it reappeared on cessation of the therapy. 

An anterior gingivitis is often associated with mouth breathing. The as- 
sociated bleeding may also be a factor in the production of fetor ex ore in these 
cases. 


Dehydration States.—Any decrease in salivary flow is likely to produce 
an offensive breath because the cleansing action of the saliva is reduced. Thus, 
conditions such as febrile diseases, or the ingestion of alcoholic beverages, which 
cause dehydration states and a relative xerostoma, permit food stagnation and 
encourage greater bacterial activity in the mouth and a foul breath (Everett, 
1942). This is especially evident on arising. 


Artificial Dentures.——The so-called ‘‘false teeth smell’’ or ‘‘denture 
** is recognized by all dentists. Vuleanite dentures were particularly 


breath 
liable to produce this odor owing to their porosity which permitted the putre- 
faction of saliva to oceur if they were not kept scrupulously clean. Any type 
of denture if not regularly cleansed soon accumulates sticky mucoid deposits 
derived from stagnant saliva and food debris. The putrefaction of such deposits 
produces a characteristically pungent and repulsive odor of stagnant saliva. 


Smoker’s Breath.—The prevalence of smoking by modern man has created 
the familiar entity of the smoker’s breath—a pungent, dry, and disagreeable 
odor emanating from the mouth of the habitual and heavy smoker. Cigars are 
especially offensive in this respect (Morris and Read, 1949). Smokers generally 
appear to have a low mouth or breath odor other than that of tobacco (Morris 
and Read, 1949). There is some evidence that the odor of stale tobaceo may 
emanate from the lungs as well as the mouth. The odor is so characteristic that 
it rarely offers a diagnostic problem. Nonetheless a problem does exist in con- 
vineing the smoker how offensive his breath might become. He is seldom aware 
of this since the odor is not objectionable to the smoker himself. Smoker’s 
breath may be particularly offensive in the dentist since his working position 
brings his breath so close to his patient’s nose. It is surprising how many 
dentists fail to recognize this fact (and how often they offend their patients in 
this manner). 


Odors Arising from the Nasopharyngeal Region 


Rhinitis——Certain forms of atrophic or chronic rhinitis may produce a 
vile breath odor known as ozena. Ozena is, however, a relatively rare condition 
in spite of the fact that it is considered a constant finding in many conditions 
such as cretinism. Grapp (1933), in a series of 500 eases of fetor ex ore, dis- 
covered only one case of ozena, 
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Chronic Sinusitis —Chronic sinusitis and ‘‘postnasal drip’’ are frequently 
accompanied by a foul odor. This is particularly true of chronic maxillary 
sinusitis of dental origin and is, in fact, an important diagnostic criterion. The 
cause of odors accompanying chronic sinusitis probably lies in the type of infee- 
tive organism. Alpha streptococci are particularly prone to produce an un- 
pleasant, musty odor. 


Tonsillitis—Grapp (1933) found several cases of infected tonsils in his 
group of fetor ex ore. Prinz (1930) stated: ‘‘Chronie laryngitis, pharyngitis 
and various types of tonsillar infections, especially plugs or concretions found 
within the erypts of the tonsils are the most common causes of halitosis.’’ He 
also considered that: ‘‘ Adenoids, which are always associated with mouth breath- 
ing, chronic infection of the maxillary sinus and congestion of the nose arising 
from a deviated septum, ete., invariably produce offensive odors from the mouth 
and nose.’’ 

Castellani (1930) demonstrated granulomycosis of the erypts in apparently 
normal tonsils. In five cases, he isolated and cultivated organisms from apparent- 
ly normal tonsils, which produced the identical odor noticed on the patient’s 
breath. Kemler (1932) observed fetor ex ore in a 40-year-old patient with granu- 
lomycosis of atrophied adenoids. He also observed that foreign objects, i.e., 
small pieces of gauze and cotton sponges, left in the nasopharynx following 
surgery may produce fetor ex ore. In one case of sinus infection with a marked 
fetor, a foreign body had been present for four years. 





















Odors Arising from Pathologic Conditions of the Lungs and Bronchi 


Diseases of the bronchi and the lungs, such as chronic fetid bronchitis, 
bronchiectasis, lung abscesses, and gangrene of the lung produce a foul odor 
(Layeock, 1857 and 1865). An odor may also be associated with pulmonary 
tubereulosis. Secondary infection by pyogenic organisms, empyema, or an 
abseess which has ruptured into the lung may also produce a foul odor. Infec- 
tion of the lungs by Vincent’s organisms by aspiration during deep surgical 
anesthesia produces a very marked and characteristically fetid odor. 








Origin of Systemic Fetor ex Ore (Halitosis) 
(Odors Excreted via the Lungs) 


Systemie breath odors result from the fact that aromatie substances are 
excreted from the blood via the lungs. Aromatic metabolites originating from 
ingested foods, the products of digestion, or excretion products of cell metabolism 
ultimately find their way into the breath via the lungs. The alcoholic breath, the 
garlic breath, the acetone odor in diabetes, the uremic breath in kidney dysfune- 
tion, and the mousey odor in liver dysfunction are examples of this mechanism 
(Miller, 1946). 

Systemic breath odors tend to have a characteristic quality and a greater 
intensity than do local mouth odors. They also tend to persist for longer periods 
than do the transient physiologic mouth odors. These characteristics (especially 
the quality of the odor) aid in their identification. 


From Aromatic Foods.—The odor of garlic can be detected upon the breath 
within thirty minutes following the ingestion of 1.5 Gm. of garlic in capsules 
(Morris and Read, 1949). Silverstine (1936) reported the odor on the breath 
after rubbing a whole garlic bulb upon the sole cf the foot for five minutes. The 
odor of garlic and onion remains on the breath for varying periods up to seventy- 
two hours after ingestion (Stallard, 1927). Blakenberg and Richards (1936) 
confirmed this by introducing garlic. onion soup, and 0.4 Gm. of dipropy! disul- 
fide through a gastrostomy in a patient with carcinoma of the esophagus. 
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Crohn and Drosd (1942) considered that the exhalation of aromatic sub 
stances from the blood via the lungs was the most important cause of breath 
odors. They showed that onion or garlic did not taint the breath until after 
they had been absorbed from the small intestine. These investigators demon- 
strated that such breath odors persisted long after the alimentary canal was free 
of the test substance. They found that garlic given by mouth and washed out 
of an ileostomy within eight hours, by the constant diarrheal discharge from 
the opening, caused a breath odor which lasted for a day or two. To explain 
this finding they suggested that the liver was capable of storing the aromatic 
substances. 

That the blood is the medium of transport in the body of these aromatic 
substances can be further demonstrated by smelling blood withdrawn for trans- 
fusion purposes. If the donor has partaken of odorous substances a few hours 
previously the odor may be noticed from the blood. It has also been noted that a 
mother can transmit the garlic odor of food to the breath of her newborn via the 
maternal and placental circulations (Goodman and Bearg, 1937). The odor of 
garlic can sometimes be noticed in perspiration. 

Impaired Fat Digestion—In the absence of malodorous foods in the diet 
(onion, garlic) Crohn and Drosd (1942) suggested that incomplete digestion of 
fats might be responsible for many cases of bad breath. They pointed out that 
fats constitute most of the odorous substances in our foods, and that badly or 
incompletely broken-down fats would result in volatile fatty acid radicals. The 
almost constant bad breath accompanying a high milk-fat sippy diet was, they 
considered, an example of such a mechanism. They reported that in a few cases 
they had been able to cure essential halitosis by restricting fat intake. 


Hunger Odor.—As has been pointed out earlier, there is no question that 
a distinctive odor accompanies the sensation of hunger. Whether this odor 
arises primarily from putrefactive processes within the oral cavity or from the 
gastrointestinal tract has not yet been adequately determined. The consensus 
of opinion points to a systemic (intestinal) origin of the odor with excretion 
via the lungs. The possibility that the hunger odor may stem from the break- 
down of proteins during the fasting state merits further investigation. (See 
also page 114.) 


Metabolic Diseases.—Certain metabolic disturbances affect the breath. 
A typical sign of untreated diabetes mellitus is a fruity odor of the breath, said 
to resemble decaying apples, cider, or acetone. Uremia can produce an ammonia- 
cial odor on the breath (Ferris, 1927; Thoma, 1942). In eases of intestinal 
hemorrhage, and in cirrhosis of the liver, an unpleasant odor similar to that of 
human blood may be present on the breath. A similar fetor may precede death 
for hours, or even one or two days. This may be due to a slow intestinal hemor- 
rhage, or to the sludging of the circulating blood which oceurs as death ap- 
proaches (Quekett, 1845; Gray, 1845). 


Emotional Crises —Emotional or nervous excitation may produce a fetor 
ex ore. Howe, in 1874, described several clinical cases in which fetid breath 
odors occurred during emotional crises. 


Odors From the Stomach.—The older medical textbooks and earlier dental 
literature suggested that odors from the stomach passing up the esophagus were 
a direct cause of offensive breath. Cathell (1895) pointed out the fallacy 
of this belief when he observed that ‘‘odors do not pass from the stomach up 
through the esophagus except during deglutition and eructation . . . since the 
stomach was closed by a sphincter at its junction with the esophagus.’’ Normal- 
ly, the esophagus is a collapsed tube. In addition, the cardiae sphincter usually 
prevents the passage of gases up the esophagus. Crohn and Drosd (1942) 
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showed that aromatie substances such as garlic, passed into the stomach through 
a tube, did not produce a breath odor for several hours and then only because the 
odor was excreted via the lungs. It is clear, then, that odors do not pass directly 
from the stomach to the mouth (except during eructation) but that they are 
excreted via the lungs. 

Constipation.—Constipation has long been considered a cause of fetor 
ex ore. Howe (1874) and Lederer (1908) considered that constipation was more 
fvequently the cause than any other condition. Crohn and Drosd (1942) deli- 
berately constipated several patients with small doses of opium for periods up to 
ten days. The patients developed no breath odor. Constipation is today not 
usually considered as a cause of fetor ex ore. 


Treatment of Fetor ex Ore 


Determining the Source of Fetor ex Ore —The elimination of a persistent 
fetor ex ore depends ultimately upon the removal of the source of the odor. The 
odor from the mouth and from the lungs should be tested, separately. First, 
the patient is asked to blow forcibly through the nostrils with the lips sealed. 
This will permit olfaction of air from the lungs which has passed through the 
nasopharynx and nose but not through the oral eavity. Next, the patient is 
requested to close his external nares, by pinching, and to cease breathing momen- 
tarily with the lips sealed. Then, while the external nares are still closed, the 
patient is requested to break the lip seal and immediately to exhale gently (with- 
out inhaling). Olfaection of this air, and the air expelled through the nose, will 
indicate whether the odor originates in the mouth or is expired from the lungs. 
Often there may be dual sources. 

If the odor emanates from within the oral cavity, careful inspection must 
he made of gingiva, teeth, and tongue. Small samples of material from between 
the teeth, from within the gingival crevices or pockets, and from the posterior 
third of the tongue sheuld be obtained on a clean instrument or on a piece of 
gauze. Olfaction of these samples will usually indicate the area(s) of putre- 
faction. Mieroseopie examination of this material following a Gram stain and/or 
an epithelial stain may reveal whether the material is decayed blood, epithelial 
debris, food debris, or necrotic gingival tissue. Often, the source of the odor 
may be stagnant saliva. Olfaction of a freshly collected sample will quickly 
acquit or ineriminate the saliva. 


Treatment of Local Fetor ex Ore.—In general, odors arising from the oral 
cavity itself (i.e., from putrefaction of saliva, epithelial and food debris or 
blood) ean readily be eliminated for approximately two hours by the use of an 
aromatie dentifrice or antiseptic mouth rinse. This in not a masking effect 
since the flavoring substance disappears within the half or one hour while the 
deodorization eontinues for two hours or more (Morris and Read, 1949). 
Morris and Read (1949) suggested that the effect of the antiseptic is to remove 
the putrefactive bacteria which give rise to the fetor for at least that length of 
time. A plain water rinse did not have this deodorizing effect. 

As far as the dentist is concerned, local mouth odors, whatever the cause, 
require a thorough prophylaxis plus correction of any or all contributory factors. 
This includes the elimination of periodontal pockets, food-impacting areas 

wherever possible) and treatment of lesions of both the hard and soft tissues. 

Where mouth breathing is a factor, a mouth sereen should be used during sleep 
after it has been determined that the nasal airway is adequate. Massler and 
Zwemer (1950) deseribed this method of treatment in detail. 

Many authors advise brushing the tongue (Grapp, 1933). This may be 
helpful if it has been demonstrated that putrid material does accumulate upon 
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the tongue. Elimination of smoking, for a time at least, is often a good thera- 
peutic measure. Replacement of the tobacco by minted lozenges is sometimes 
helpful in convincing the patient that the tobacco habit can be overcome. The 
prolonged us of mints should, of course, be discouraged lest the sugar in these 
candies accelerate the caries attack rate. 

Artificial dentures should be kept scrupulously clean. When fetor ex ore 
exists, it is advisable not to wear them at night. They should be kept in a disin- 
fecting solution overnight. 


Nasopharynx.—If there is any possibility that the odor originates from 
any part of the nasal or pharyngeal regions, the patient should be referred to 
an otolaryngologist to eliminate such causes as rhinitis, sinusitis, and tonsillitis. 


Lungs and Bronchi.—The treatment of pathologic conditions of the lungs 
and bronchi is strictly a medical responsibility. The patient should be referred 
to his physician if any such pathology is suspected. 


Treatment of Systemic Fetor ex Ore (Halitosis)—If the odor is trans- 
ported in the blood and emanates from the lungs, it is important to determine 
its source. 


Food Habits.—Eating habits and the complete dietary intake should be 
carefully recorded by the patient for a period of at least one week. From such 
a detailed record it is possible to determine dietary indiscretions. Elimination 
of highly spiced and odoriferous foods (garlic, onions,) often corrects the hali- 
tosis. 


Hunger Odor.—Persons suffering from an unusually intense ‘‘ hunger 
breath’’ should eat small quantities of food (especially the flavorful citrus fruits) 
between meals. If obesity is a factor, the total diet should be carefully evaluated 


and balanced by a nutritionist. 


Impaired Digestion of Fats—A reduction in the intake of fatty foods 
(particularly the milk and butter fats) frequently eliminates a long-standing 
halitosis (Crohn and Drosd, 1942). This is especially true of persons with a 
history of gall bladder or liver dysfunction in whom impairment in the digestion 
of fats might still be present. Careful dietary analysis and restriction often 
uncover the food directly responsible for such breath odors. 


Metabolic Disease. —If the measures cited previously afford no relief, 
the quality of the breath should be even more carefully assessed for any clue 
pointing to a metabolic derangement. If such is suspected, the patient should 
be referred to the physician for a more intensive investigation. 

Frequently, the origin of halitosis is obscure and its cause baffling. In such 
cases empirical treatment must be instituted. Good oral hygiene supplemented 
by the use of aromatic dentifrices and mouth rinses seems to be of value. Sulser, 
Brening, and Fosdick (1939) and Morris and Read (1949) showed that use of 
a dentifrice or mouth rinse reduced objectionable breath odors as well as mouth 
odors for approximately two hours. 


Chlorophyll.—Recently, a number of investigators reported on the remark- 
able oral deodorizing (and antiseptic) action of chlorophyll (Rapp, 1949; Hein 
and associates, 1949). This substance incorporated in a mouth rinse or denti- 
frice lowered the pO value of mouth and breath odors remarkably for longer 
periods of time. The mechanism of its action is quite unknown. 


Importance to the Dentist.—The importance of a pleasant breath in the 
dentist himself cannot be overstressed. Careful personal oral hygiene and the 
avoidance of aromatic foods and beverages, as well as excessive smoking, should 
be considered essential by those in general practice. 
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Summary and Conclusions 


Fetor ex ore is frequently met in dental practice. The odor may originate 
from physiologic factors or may indicate undesirable and pathologie conditions. 


Odors usually arise from. (a) local conditions within the mouth or (b) 
systemically, as volatile excretion products from the blood via the lungs. Clinical 
assessment usually reveals whether the source of the odor is oral or systemic. 
A differential diagnosis and history will usually determine whether the cause 
is physiologie or pathologie in nature. 

Physiologie mouth odors such as morning breath, hunger breath, and 
menstrual breath are sometimes objectionable but always transient. The breath 
of older individuals tends to be permanently pungent. Systemic odors tend to 
have a characteristic quality, a higher intensity, and a persistent course. Such 
odors usually arise as volatile products from aromatic foods or metabolic upsets. 


The diagnosis and treatment of local mouth odors and systemic fetor are 
discussed. The dental practitioner should be acutely aware of fetor ex ore since 
he ean render an important service to his patient by removing the cause. 
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Reviews of New Books 


Leitfaden der Zalmirztlichen Chirurgie. By Georg Axhausen. 243 pages, 
227 illustrations. Carl Hauser Verlag, Miinchen, 1950. 


This monograph written for the student of dental medicine and oral surgery 
is based on sound knowledge of general surgery and is well illustrated. After 
presenting a chapter on systematic examination, the author presents infectious 
diseases of the mouth in 5 chapters. Chapter 7 deals with ankylosis of the jaws, 
chapter 8 with injuries to the teeth and replantation. The diagnosis and treat- 
ment of jaw fractures are taken up in Chapter 9, while in Chapter 10 are 
described other diseases of the mouth. In Chapter 11 is presented the tumors 
of both the mouth and jaws. 

The remaining five chapters deal with technique, anesthesia, extraction of 
teeth including impactions, apical surgery, gingivectomy, and excision of cysts 
and small tumors. 

The index is adequate, but there is no bibliography included. 

K. B. TF. 


Paradentitis and Paradentosis. By Ewald Harndt, Professor at the University 
of Berlin. 186 pages, 291 illustrations. Carl Hauser Verlag, Miinchen, 
1950. 


The diagnosis, prognosis, and therapy of paradentitis and paradentosis are 
described. The histology and physiology of the structures involved receive 
special attention in order to understand the etiology and pathology. The illus- 
trations are very good and are selected to give an ample understanding of the 
diseases and their treatment. 

K. B. Tf. 


Tumors of the Mouth, Jaws, and the Face. By Prof., Dr. med., A. Lindemann 
and Prof., Dr., med., and Dr. med. dent., O. Lorenz, Diisseldorf. 211 illus- 
trations, 283 pages. Wissenschaftl. Verlagsgesellschaft m.b.H., Stuttgart, 
1950. 


This book contains an excellent review of neoplastic lesions of the mouth, 
jaws, and face. The authors present their material as follows: 

The first chapter deals with the nature and peculiarities of the growth of 
the various types of tissue, and the fundamentals of neoplastic growth. Here 
the authors elaborate on the problem which they have already discussed in other 
publications, namely, that presented by the divergency between the clinical 
features and the histologic composition of certain tumors, which throws a glaring 
light on the reason for diagnostic and therapeutic failures. 

The second chapter discusses the pathogenesis of these tumors. Besides the 
exogenous factors so important in this region, the authors give considerable 
attention to endogenous factors. 

In the third chapter, the various tumors are classified into mesodermal and 
ectodermal neoplasms; mixed tumors of the jaws are discussed in great detail. 
In the discussion of the cysts neither the German nor the American classifications 
are discussed, the authors pointing out that the pathogenesis cannot always be 
clearly demonstrated. This they write is especially so in the case of multilocular 
cysts. In the case of the ameloblastoma and its malignant potentialities, the 
authors stress the importance of the peculiar tissue reactions in the tissues ad- 
jacent to the neoplastic formations. In discussing epulis, of which they recog- 
nize four types, a new ossifying type is described which is believed to be due to 
mechanical and inflammatory factors. 
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In Chapter 4, tumors occurring in the various regions, the lips, palate, floor 
of the mouth, and jaws are compared in an original manner. The authors 
demonstrate here the differences which oceur in tumors growing in various 
locations. 

A short chapter dealing with prognosis leads to a discussion of therapy. 
Operative treatment is the first choice while irradiation is placed in the back- 
eyound. The surgical technique includes a discussion of the use of local anes- 
thesia. The proceedures include a description of the place of attack, incisions 
indicated, and plastic closure and other special methods. 

The content of this book is based on the long clinical experience and 
pedagogic talent of the authors, as well as the choice of carefully selected ma- 
terial to illustrate the text. 


Bibliography on Caries Research. By J. Stanley Bagnall. 557 pp. Cloth. 
Price, $10.00. Prepared for and issued by the Associate Committee on 
Dental Research, National Research Council, Ottawa, Canada. 


In this volume, Dr. Bagnall has reviewed the accumulated literature on 
dental caries from 1890 to the present time. The book is divided into 15 main 
divisions which deal with acid, caries lesions, dentine, diet, enamel, enzymes, 
fluorine, hamster earies, isotopes, microorganisms, plague, pregnancy and caries, 
rat caries, saliva, and tooth structure. Furthermore, within the 15 main sections 
there are 130 subdivisions. Such a comprehensive survey of the literature on 
caries necessitated the study of approximately 4,000 articles and books. This 
volume contains some 2,300 abstracts on dental caries which are short and clear 
and contain the essence of the original article. A comprehensive volume on the 
bibliography of caries, which includes experimental work on caries in animals, 
and studies of caries in man, has long been awaited. 

It is difficult to criticize such an eneyelopedie and authoritative biblio- 
graphical volume on dental caries, nevertheless, an alphabetical index of subjects 
and authors would have simplified its use for the dental student. 

Dr. Bagnall and the Associate Committee on Dental Research of Canada 
are to be congratulated for this magnificent contribution to dental researeh. It 
is to be hoped that this volume will guide future dental research toward a 
solution of the etiology of dental caries. 

This text belongs in all medical and dental libraries and should serve the 
dental student, dental teacher, and research worker as a handy reference source. 

M. MicuarE. CoHEnN. 
sv Varaztad H. Kazanjian, M.D., 
ns 


The Surgical Treatment of Facial Injuries: B; 
974 pages, 746 illustrations. Wil- 


D.M.D., and John M. Converse, M.D. : 
liam & Wilkins Company, Baltimore. 


Practitioners in any branch of surgery who have facial reconstructive or 
plastie problems now have a well-executed text, generously illustrated. The 
co-authorship of the book has amalgamated the long and very unusual experi- 
ences of Dr. Kazanjian and the excellent training and avid enthusiasm for 
facial surgery of Dr. Converse. 

Two large-scale wars and the gamut of civilian injuries plus wide ex- 
posure to developmental anomalies of the face have been the source of the 
-linieal material which is so well presented in this text. 

The oral surgeon will find the chapters on fractures of the mandible, 
inaxilla, zygoma, and complex fractures of the face, surgery of the oral cavity 
and pharynx, temporomandibular condyles, and maxillofacial prosthesis par- 
ticularly helpful. 
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The preparation of the mouth for dentures and the explanation of the 
operation for ridge extension enabling edentulous patients to wear prostheses 
are well covered—and too seldom undertaken. 

For the otolaryngologist, The Surgical Treatment of Facial Injuries has 
much to offer, because both authors are so well versed in the significance of the 
dental structures in the consideration of any facial or pharyngeal problem. 

So much has been condensed into one volume that if the book has a short- 
coming, it is in its condensation. 

The material in this book is admittedly based on the clinical experiences 
of the authors. There are no bibliographies at the end of each chapter, which 
from the student’s point of view would make for a better reference. 

It is pleasant to find listed among the medical texts the work of Dr. Kazan- 
jian whose influences as a teacher, a friend, and great plastic surgeon have been 
so fine. 


D. J. HA. 


Principles of Orthodontics: By J. A. Salzmann, D.D.S., F.A.P.H.A. Second 
edition. J. B. Lippincott Company, Philadelphia. 887 pages and 533 
illustrations. Price, $15. 


The basic plan of this excellent text is to present principles. Growth, and 
development of the head and skeleton, and their effects on the jaws and dentures 
are featured, as well as the relationship of the endocrines, nutrition, heredity, 
and the local effects of function. 

The oral surgeon should be interested in the discussion of ‘‘ Extraction and 
Orthodontic Therapy.’’ Pages 546 to 569 are devoted to this important subject. 
The author states that the decision to extract teeth as an aid in orthodontic 
therapy should be based on sound judgment and an abundance of clinical ex- 
perience. The orthodontic handling after extraction of the four first premolars 
is described on page 766 ff, while the treatment of Class II cases and eases of 
bimaxillary protrusion after extraction is described on page 794 ff. The arti- 
ficial eruption of teeth is another chapter of interest, but the surgical treatment 
of prognathism, apertognathia, and other more excessive deformities is not 
discussed. 

x. &. F.. 


Oral Pathology. By Kurt H. Thoma, D.M.D., F.D.S.R.C.S. (Eng.), F.D.S.R.C.S. 
(Hon., Edin.). Revised and enlarged third edition. 1,592 pages with 1,660 
illustrations, 78 in color. St. Louis, The C. V. Mosby Company, 1950. 
Price, $17.50. 


Thoma’s Oral Pathology has established itself as one of the classics of dental 
literature. The third edition, which has just been published, is 267 pages longer 
than the previous edition. This book is really three books rolled into one. It 
covers completely the pathology of the mouth; it is a text on clinical diagnosis 
and, in a way, is a treatise on treatment. 

When one views the amount of material covered in this volume one wonders 
why so many of the dental schools still consider the subject of oral pathology 
a minor one in school curricula. Surely no one will doubt that the basis of all 
diagnosis and treatment is a knowledge of pathology. 

The present edition of Oral Pathology is divided into nine parts. Part 1 
deals with the oddities in development of the teeth and jaws and the influences 
of heredity, endocrines, and nutrition on the development of these structures. 
In Part 2 the anomalies and diseases of the teeth are considered. Dental caries 
and the diseases of the soft structures of the teeth, such as pulpitis, dento- 
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alveolar abscess, and periodontal disease, are discussed in Part 3. The section 
on periodontal disease is ably presented by Dr. Henry M. Goldman, of Boston. 
In Part 4 we find the anomalies and diseases of the head and jaws. In this 
section are considered the infections and cysts of the jaws, and the chapter on 
general diseases affecting the jaws is, in the reviewer’s opinion, one of the best 
in the book. Abnormalities and diseases of the temporomandibular joint are to 
be found in Part 5, while Part 6 deals with the diseases of the nerves and 
museles of the face and jaws. This latter section is unique and is not to be 
found in any other book on oral pathology. 

Mouth diseases, which cover diseases of the soft tissues of the oral cavity, 
are to be found in Part 7. Part 8 takes up the diseases of the salivary and 
mucous glands, and tumors of the jaws are covered in Part 9. Many of these 
individual parts could be covered as complete monographs. 

Thoma has sueceeded in making this book a very practical one in spite of 
its highly seientifie presentation of pathologic material. For example, in Chap- 
ter 18, whieh considers the fascial abscesses and phlegmons resulting from 
odontogenic infections, there are good line drawings depicting the pathways of 
infeetion, as well as the points of incisions for drainage. 

There are 1,660 illustrations of which 78 are in color. 

It has always been rather breathtaking to me that one individual could 
cover this enormous amount of material alone. As a matter of fact, the re- 
viewing of such a complete enterprise is a worthy undertaking, and, I might 
add, an intellectually profitable one. 

It is only natural that one would find some points of disagreement in a work 
of this size, but these are so small in considering the over-all picture that it 
would seem picayune to even record them. 

I feel that everyone interested in the mouth, be he dentist or physician, 
should have this book in his library. 

The highest praise I can offer this book is to say that I am sorry I did not 
write it. 

Lester R. Cann. 


Prescription Writing and Materia Medica for Dentists. By L. Richard Cipes, 
Ph.G., D.D.S. Third enlarged edition, 530 pages. Dental Items of In- 
terest Publishing Co., Inc., Brooklyn, N. Y., 1950. 


This is a comprehensive text on materia medica and pharmacology which 
deals with the fundamentals of prescription writing and the therapeutic ap- 
plication of the various classes of drugs. The sulfonamides and penicillin are 
diseussed in detail: gramacidin, streptomycin, tyrothricin, aureomycin, and 
other antibioties briefly reviewed. Indications for use and the dosage of all 
drugs described represent a ready source of information which is invaluable to 
the practitioner of dentistry. It is a book which can be well used by every 
professional student and practitioner. The prescribing of drugs is a necessary 
part of dental and medical practice, and a good reference volume is indispens- 
able. 


E. L. S. 


The following book was received, but not reviewed : 


Conduction, Infiltration and General Anesthesia in Dentistry. By Mendel 
Nevin, D.D.S., and P. G. Puterbaugh, M.D., D.D.S., F.A.C.D. Revised 
fifth edition, 428 pages, 225 illustrations. Dental Items of Interest Pub- 
lishing Co., Ine., Brooklyn, N. Y., 1948. 


E. L. S. 








Abstracts 


of Current Literature 


SURGICAL TECHNIQUE 


Streptomycin in Chronic Traumatic Osteomyelitis. William Stanley Smith and Joseph B. 
Ganey. Arch. Surg. 60: 125, 1950. 


The authors report their results with streptomycin therapy in 26 cases of chronic 
traumatic osteomyelitis and 4 cases of infection following bone grafts. Intramuscular 
administration of streptomycin is best, employed as an adjunct to surgical treatment. 
Local administration of streptomycin and penicillin by a continuous method is recom- 
mended in selected cases of chronic osteomyelitis. 

Among the problems to be considered in the treatment with antibiotics are decreased 
vascularity in the region of the infection by reason of massive fibrosis and bone sclerosis, 
determination of adequate dosage and resistance of the organisms, and the presence of 
foreign bodies and sequestra. 

As suggested by Howes, the combination of penicillin and streptomycin includes a 
wider bacterial spectrum. Abraham and Chain discovered an enzyme _ penicillinase 
elaborated by gram-negative bacilli which destroys the penicillin. 

The authors have maintained a blood level at 10 to 30 units and have found that 400 
mg. intramuscularly every four hours has maintained an adequate streptomycin level in 
most instances. In employing streptomycin topically, 1,000,000 units of the drug were placed 
in 1,000 ¢.c. of isotonic sodium chloride solution. The wound was lined with gauze, a single 
small catheter was inserted, and a gauze pack then filled the wound. This pack was saturated 
with 100 ¢.c. of the concentrated solution of streptomycin. The drip was continuous for twelve 
hours daily. If the drainage persisted the dosage was increased to 2,000,000 or to 4,000,000 
until a pronounced clinical effect on the wound was noted. If the cultures showed that 
penicillin was indicated, it was used in the manner described above, with 1,000,000 units 
in another bottle connected with the streptomycin tube by a Y attachment. 


Tumors of the Parotid Gland. Robert W. Buxton, James H. Maxwell, and Donald R. 
Cooper. Laryngoscope 59: 565, 1949. 


The diagnosis of | arotid gland tumor is seldom difficult to establish though infrequently 
the issue may be confused by hypertrophy of the masseter muscle, perhaps a clinical entity in 
itself. Preoperative facial paralysis and disseminated metastases are the only reliable signs 
of malignancy. Such evidences, of course, do not manifest themselves until spread occurs. 

The technique of excising the tumor (or the gland, if the tumor is unencapsulated) may 
be carried out by several methods. Emphasis is placed on exposing and safeguarding the 
facial nerve, including the use of an electrode of a simple faradic excitor. The nerve is 
deliberately sacrificed only when evidence of neoplastic invasion is present prior to operation, 
or is discovered in the course of surgery. 

Permanent facial paralysis occurred in 30 patients, in 13 of whom its occurrence was 
accidental. However, the latter group included only 1 instance of complete paralysis; in the 
remaining 12, the paralysis caused only minimal distress since it was localized generally to the 
lower lip. Six temporary salivary fistulas developed, all of which healed spontaneously. 
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Modern Trends in Harelip and Cleft Palate Surgery. A Review of 500 Cases. Michael C. 
Oldfield. Brit. J. Surg. 37: 178, 1949. 


Harelips may be divided into the unilateral and bilateral, and the complete or in- 
couiplete. They should be repaired as soon as the baby is stabilized and thriving, that is, 
when it is about 10 pounds in weight. The baby and mother should be isolated and the 
baby should be breast-fed if possible. Endotracheal ether is the anesthesia of choice. In 
repairing a harelip it is very important to correct any associated nostril deformity, which 
usually consists of widening and depression at the base, depression of the dome, loss of 
external alar rim convexity, and deviation of the columella. These deformities are ap- 
parently due to the underlying defect in the bone. The soft tissues must be well elevated. 
Unilateral cleft lips are repaired after the simplified technique of Brown and McDowell. 
In repairing a bilateral cleft lip there is frequently an exaggerated anterior tilting of the 
premaxilla which must be corrected at a preliminary operation together with closure of one 
of the clefts. When this is not present and there is an incomplete cleft on one side, this 
cleft is closed by direct excision with the previously mentioned flap repair on the other 
side. Shortening of the columella is the usual consequence of primary repair of complete 
bilateral cleft lip and is repaired by the VY lengthening procedure. Cleft palates may 
be classified into: (1) involvement of the soft palate, (2) additional invoivement of the 
hard palate, (3) additional unilateral cleft of the alveolus, and (4) additional bilateral 
cleft of the alveolus. The last two types are usually associated with harelip. There is 
usually plenty of soft tissue element except in the second type. In this type there is also 
frequently an associated mandibular regression. Cleft palates should be repaired as late 
as possible before the development of speech, at about 18 months. 


Facial Paralysis Due to Fracture of the Base of the Skull: Surgical Therapy. J. Parkes 
Findlay. M. J. Australia 1: 12, 1950. 


Diagnosis 


The diagnosis is dependent on the clinical picture presented, with emphasis on the 
differentiation of the time onset of the paralysis, and on the radiologic films. As the diagnosis 
in these eases is intimately associated with the clinical investigation, it is my intention to dis- 
cuss the routine investigation under the heading of diagnosis. 

It is advised that the radiologic examination of the skull must include three views: (1) a 
direct lateral view, (2) a lateral oblique view, (3) a verticosubmental view. 

The lateral oblique view is most important, as it will show the posterior fossa with the 
posterior and upper surfaces of the mastoid temporal and squamous temporal bones. This view 
with the lateral view will confirm any fracture involving this region of the skull. To obtain 
this view it is necessary to place the head of the patient in position for a direct lateral view, 
with the x-ray tube tilted nearly 20° caudad. The verticosubmental view gives an excellent 
picture of the middle fossa, especially the tegmen tympani, and of the superior surfaces of 
the petrous temporal and occipital bones. The depressed fracture involving the tegmen 
tympani, or roof of the left attic, is well shown in the illustrations to this article. 

It is my opinion that when delayed facial paralysis is present a fracture of the base of 
the skull should be demonstrated by x-ray examination, especially when it is accompanied by 
other clinical signs and hemorrhage from the ear. 

Further investigation may be possible if the patients are cooperative and in full pos- 
session of their faculties. It may be possible to establish the site of the lesion or fracture 
in which the facial nerve is involved by testing the reaction to taste on the paralyzed side. 
This will exclude the chorda tympani nerve, which leaves the facial nerve in the Fallopian 
canal about 1 em. above the stylomastoid foramen. The test for taste includes sweet, 

itter, sour, and salt flavors, either painted or applied on the side of the protruded tongue by 


glass applicator. If any interference with hearing (hyperacusis) has been elicited, and 
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if loss of taste is present also, the lesion is above the nerve to the stapedius muscle and distal 
to the geniculate ganglion. The nervus stapedius leaves the facial nerve at the upper end of 
the knee of the Fallopian canal. 

If the lesion is internal to the geniculate ganglion, there will be loss of taste and 
hyperacusis and loss of tears. The diminution in, or loss of, tears may be tested by the use 
of weak ammonia as an inhalant. In the case presented the patient gave negative responses 
to the tests for taste. He did not complain of hyperacusis. The fracture observed at the 
decompression operation of the facial nerve passed through the center of the knee or bend 
of the Fallopian canal, immediately distal to the nervus stapedius. 

To finalize the clinical investigation, the function of the seventh nerve and facial muscles 
is tested by electrical stimuli—faradism and galvanism. The responses are really of relative 
importance, depending absolutely on the length of time which has elapsed since the accident. 
Nerve responses to faradie stimuli will be absent in immediate facial paralysis, and absent 
within fourteen days in delayed paralysis. Muscular responses to galvanic stimuli vary from 
brisk reactions in some muscles to sluggish reactions in other muscles. I have found it most 
difficult to give a definite time for the appearance of the reactions of degeneration in 
paralyzed muscles. The clinical picture, together with the period of time that has elapsed 
since the accident, remains the better guide. 

In: all cases of delayed facial paralysis following a fracture of the base of the skull, a 
decompression operation of the facial nerve is the method of choice. I realize that there 
exist conflicting opinions as to the most appropriate time for surgical interference. 


ANESTHESIOLOGY 


Sulla rottura degli aghi durante 1’anestesia alla spina di Spix. (The Breaking of Needles 
in the Process of Giving Local Anesthesia to the Mandibular Nerve at Spix’s Spine.) 
N. Calabro. Riv. ital. di stomatol. 4: 99, February, 1950. 


The author discusses three conditions which may lead to breaking of the needle during 
local anesthesia of the mandibular nerve: (a) the operator’s imperfect technique, (b) the 
restless attitude of the patient, (c) the bad quality of the needle material. In forensic 
cases the point ‘‘a’’ is the only one accepted in legal proceedings for negligence. The 
points ‘‘b and c’’ are more or less dependent on the operator’s responsibility as it might 
be deducted through arguments that skill and knowledge on the part of the operator may 
have prevented the accurrence of these accidents. Dealing with this subject from the 
aspect of medicolegal responsibility, the author underlines that the operator must be 
prepared to prove his skill. He definitely advises that the patient be informed of the 
accident. Only when by immediate surgery the broken portion of the needle has been 
successfully removed would the operator not mention the nature of the additional operation. 
He strongly recommends the taking of accurate radiographs before any operative interven- 
tion, and describes his own operative technique, exemplifying a method which according 
to his assertion was always successiul. A, G. N. 


Ueber Ausbau und Verbesserungen der Ortlichen Betiubung. (Improvements in Local 
Anesthesia.) G, Fischer. Deutsche zahnirztl. Ztschr. 5: 183, 1950. 


Fischer recommends in cases of trismus the method described by Lagnardia in 
Montevideo. The technique is as follows: 

With the teeth in occlusion, one palpates the upper part of the ascending ramus. 
The long needle is inserted at the level of, and parallel to, the necks of the upper molars 
into the mucosa on the lingual side of the ramus. After inserting it a few millimeters, 
one injects a few drops into the buccinator nerve. Next the position of the syringe is 
changed so that the needle descends downward and inward in the direction of the suleus 
mandibularis. The solution is injected while inserting the needle to the depth of about 
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m. ‘Thus the inferior alveolar nerve, the lingual and the buccinator nerves are anes- 


thetized. By this method, the solution is deposited into the upper region of the pterygo- 
mandibular space, for which reason it is very important to direct the needle downward 
after insertion and to keep in close contact with the bone. 

H. R. M. 


Intravenous Pentothal-Procaine Anesthesia. R. J. Fraser. Current Researches in Anesth. 
& Analg. 28: 203, 1949. 


Since procaine has been given alone, it was suggested that the addition of Pentothal 
should improve the effect. Fraser reasoned that the toxic effects of procaine should be de- 
creased, and, with the protective action of the added Pentothal, larger quantities might 
possibly be given. Experimentation showed that Pentothal and procaine could be mixed in 
certain dilutions without precipitation. The mixture was used primarily for extra sedation, 
secondarily for postoperative relief of pain. It has been used frequently for all types of 
operations and with different types of anesthetics. In certain selected cases Pentothal-procaine 
has been used alone in dilution as an anesthetic agent. It is best used as an adjuvant to 
strengthen the action of other anesthetic agents rather than as an anesthetic agent by itself, 
especially when the operation calls for muscular relaxation and more particularly with the 
young robust patient. On the other hand, with good premedication, older people can be 
controlled well with the intravenous administration of Pentothal-procaine, together with one 
of the curarizing drugs, even for intra-abdominal work. Its prime use in anesthesia, however, 
is for extra sedation, cardiac regulation, and postoperative sedative action. 

The preparation of Pentothal and procaine, favored by the author for the majority of 
the work, is as follows: to 1 liter of 5 per cent glucose in normal saline solution is added 
1 Gm. of Pentothal Sodium and 1 Gm. of procaine hydrochloride. There have been no ill 
effects. Procaine with Pentothal in dilution is looked upon as an aid in anesthesia to be used 
primarily for the well-being of the patient, the protection of the cardiac conducting 
mechanism, the relief of pain, and the promotion of urinary excretion. 


ORAL PATHOLOGY 
Osteoid Osteoma. (Osteome-osteoide.) 8S. Schmidt. Rev. d’orthop. 35: 427, 1949. 


The rare condition called osteoid osteoma was described first by H. L. Jaffe in the United 
States in 1935. About 160 cases have been reported in the world literature since that time. 
Although a few men believe the condition to be of infectious origin, the consensus of most 
authors is that it is a benign tumor. It has been observed in children and young adolescents 
only and affects chiefly the long bones. 

The symptomatology includes an insidious onset, localized pains in a circumscribed 
area, which are most severe during the night, and tenderness on pressure. On palpation, the 
bone appears slightly swollen in its circumference in the affected area. The temperature, as 
well as the sedimentation rate and the differential blood count, is normal. 

-athologically, the lesion is a fusiform thickening of the cortex. The center is 
formed by a core of about pea size, called the nidus by Jaffe. This nidus consists of osteoid 
tissue which is highly vascularized. It is surrounded by very dense, often sclerotic bone. 

The treatment is surgical. After extirpation of the osteoma the distressing pains cease 


immediately. 
Multiple Lesions in Carcinoma of the Oral Cavity. Claude 8S. Mumma. Arch. Otolaryng. 
52: 104, July, 1950. 


‘*A report of multiple carcinomatous lesions of the oral cavity is presented because 


of their unusualness and apparent rarity. 
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‘The patient, a 53-year-old white man, dates the onset of the discomfort in his mouth 
to approximately Jan, 1, 1949, At that time he was wearing a partial lower denture, which 
became unserviceable when he broke an anchoring tooth. Because of economic conditions, lie 
was unable to replace the denture and had a dentist partially remove one side of it. The 
denture became lopsided and irritated the right side of his mouth. In addition to this 
irritation, considerable discomfort soon developed on the left side of the mouth and tongue, 

‘*He did not consult a physician until June 15, 1949. At that time three separate 
and distinct lesions were found. There was an indurated, ulcerative lesion, approximately 
1% em. in diameter, involving the right anterior tonsillar pillar and encroaching on the 
mucosa of the alveolar ridge. In the left anterior tonsillar pillar was a discrete, ulcerative 
iesion approximately 1 cm. in diameter. This likewise extended to the alveolar mucosa of 
the lower jaw on the left. Over the left side of the tongue, near the base, was a raised, 
firm indurated lesion approximately 1.5 em. in diameter, which did not border on or extend to 
the lesion of the anterior tonsillar pillar. 

‘*A biopsy of all three lesions showed squamous cell carcinoma, grade 2. The malig 
nancy of all the lesions was of the same degree. Roentgenograms of the mandible showed no 
demonstrable evidence of malignant invasion of the bone. Metastasis to the neck was not 
present. 

‘*Roentgenologic therapy was given by the radiologic department of the Wadsworth 
Hospital. Between June 13 and July 21, 1949, the patient received 3,224 r., transoral to the 
right tonsillar area; 3,224 r., transoral to the left anterior tonsillar area and tongue, and 
2,700 r., external to the left lateral side of the neck and angle of the jaw. 

‘*Examination on October 4 showed complete regression of the leions of the anterior 
pillars and alveolar ridges. The lesion of the tongue has practically disappeared. There 
is ony a very mild induration at its previous site and no evidence of metastasis to the 
neck.’’ 


Osteoma of the Tongue. R. L. Beckenridge and R. M. Lukens. Arch. Otolaryng. 52: 19, 
July, 1950. 


Report of a Case 


A 23-year-old woman had been aware of a growth at the base of her tongue since 
infancy. The tumor was painless and caused no functional disturbance. Examination 
showed a firm, pedunculated, smooth, grayish, glistening spherical mass measuring 1 em. in 
diameter. It was attached to the base of the tongue just to the right of the median 
line in the region of the cireumvallate papilla. The growth was attached to the tongue by 
a pedicle 1 mm. in diameter. It was removed at the Bronchoscopic Clinic of the Jefferson 
Medical College Hospital by clipping with a scissors. Histologically, the tumor was 
composed of mature cancellous bone with broad trabeculae and small Haversian canals and 
was covered by normal stratified squamous epithelium. Only a small mount of fibrous 
connective tissue intervened. 


Malignant Degeneration of Benign Giant Cell Tumor of Bone. T. Leucutia and James C. 
Cook. Am. J. Roentgenol. 62: 685, 1949. 


The authors studied the various possibilities leading to malignant transformation of 
benign giant cell tumor of bone, and analyzed the relative incidence of such transformation 
when different methods of treatment were used. 

The number of patients showing malignant transformation was 7 or 77, or approximately 
9 per cent. All of the cases are presented in considerable detail, Roentgenograms in various 
stages of the disease and photomicrographs of histologic sections made before and after the 
malignant degeneration are illustrated. In 4 of the cases the malignant degeneration oc- 
curred when roentgen therapy was used; in 1 case it was spontaneous; in 2 cases it fol- 
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lowed surgical procedures. An eighth case is included, in which fibrosarcoma of the soft 
tissues and sternum developed 18 years after gross overirradiation for enlargement of the 
thymic gland. 

A study of the literature and an analysis of the enumerated cases show that malignant 
egeneration of a benign giant cell tumor can occur (1) spontaneously, when no treatment is 
viven; (2) following repeated surgery and irradiation in various forms; (3) when roentgen 
therapy alone is used; and (4) following surgery alone when bone chips are used to fill the 
hone cavity. 

Therefore the conclusion is drawn that the malignant transformation of the benign 
viant cell tumor of bone constitutes, in from 10 to 15 per cent of the cases, a natural sequence 
if events which is unaffected by the type of treatment given. 


Den Kroniske Fluor- og Cadmium- Forgiftnings Indflydelse pa den Hvide Rottes Incisiver 
med Saerligt Henblik pi Emaljeorganet. (The Influence of Chronic Fluorine and 
Cadmium Poisoning on the Incisors of the White Rat With Special Regard to the 
Enamel Organ.) J. J. Pindborg. Tandl. Biad., supp. no. 1 to vol. 54, 136 pp., Copen- 


hagen, 1950. 


The effects of fluorine and cadmium poisoning were observed in rats which were given 
from 125 to 1,000 parts per million of sodium fluoride and cadmium chloride, respectively. It 
was confirmed that both of the poisons resulted in depigmentation of the rat incisors. Blood 
tests furthermore indicated that cadmium poisoning was accompanied by a reduced percentage 
of hemoglobin and a decrease in the size (diameter) of the erythrocytes. Dietary supplement 
of iron reduced these symptoms and helped maintain normal pigmentation of the incisors. It 
is suggested that cadmium interferes with intestinal resorption of iron. 

In fluorine poisoning the blood picture was normal and the depigmentation of the incisors 
could not be prevented by supplementing the diet with iron. 


R. F. 8. 


Om Tandvaxlingen, Kariesfrekvensen, Variationerna I Tandbiaigarnas Storlek och Inter- 
maxillira Foérhallanden Samt en del Andra Iakttagelser hos Finska Tvillingar och 
Trillingar. (On Tooth Eruption and Exfoliation, Caries Incidence, Variations in the 
Dimensions and Intermaxillary Relations of the Dental Arches as Well as Some Other 
Observations in Finnish Twins and Triplets.) Pirkko Ruttinen and Erik Becker. 
Odontol, Tidskr. 58: 33-56, 1950. 


A study was made of 30 sets of twins, 16 of which were identical, and one set of triplets 
from the publie schools in Helsinki. 

It was found that weight and height of the twins varied at birth and at present. Ex- 
foliation and eruption of the teeth took place asymetrically and at unequal periods in identical 
and nonidentical twins alike. 

Little or no difference was found in the caries incidence between twins whose residence 
und food habits differed considerably during one or more years prior to the study. 

Insignificant difference was found between the dimensions and intermaxillary relation- 
ships between the jaws of the identical twins. 


R. F. 8. 


De Symptomfria Gangrinernas Inverkan pd& Blodets Sinkningsreaktion och Blodbilden 
éverhuvud. (The Influence of Symptom-Free Gangrenous Teeth on the Sedimentation 
Rate and Blood Picture in General.) Anja Saurinki and Erik Becker. Odontol. 
Tidskr. 58: 57-65, 1950. 


Ear, nose, and throat, and blood, urine, and feces were examined in 10 children, 7 to 
13 years old, who showed evidence of gangrenous teeth without subjective symptoms. 


The results were negative as far as the blood picture was concerned, 


R. F. 8. 
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Contributo allo studio dei tumori odontogeni. (A Contribution to the Study of Odontogenic 
Tumors.) Andrea Benagiano. Riv. ital. di stomatol. 4: 953, September, 1950. 


The author postulates the necessity for modifying the nomenclature of odontogenic 
tumors. He argues that since these neoplasms grow from aberrant proliferations of tooth 
forming tissue cells, and not from fully developed teeth, it might be appropriate to call them 
tumors of odontogenic tissues. Furthermore, he does not believe that it is convenient to 
divide the odontogenic tumors into those of epithelial and connective tissue type neoplasms. 
He asserts that: (1) the odontogenic tumors are, in the majority of cases, bidermic; thus, 
e.g., the adamantinoblastomas, as a rule, are classified with the epithelial tumors, although 
they are essentially mixed tumors. In fact the connective tissue stroma of this tumor shows 
evidence of blastomatous influence. Enamel pearls, according to the author, would better be 
considered as hyperplastic rather than as neoplastic formations; (2) the ecto- or mesodermal 
origin of a tumor per se does not confer upon it a benign or malignant character. There 
fore, the author advocates that all tumors originating from developing teeth should be studied 
not only from a viewpoint of their histologic structure, but also from a relationship existent 
between their clinical symptoms and anatomical conditions. He distinguishes the odontogenic 
tumors as follows: 1. Adamantinoblastomas, characterized by the presence of tissues which 
are in close relationship with the enamel producing organ. 2. Odontomas, consisting of 
calcified tissues which are identified with those cells which form the structure of the tooth 
(enamel, dentine, cementum). 3. Follicular cysts. 


These tumors are unilocular cystic growths which enclose a more or less calcified tooth. 
In the pathogenesis of odontogenic tumors the author distinguishes three phases in the period 
of tooth germ development. The first phase would entail the development of the enamel organ 
and the dental papilla. However, it would not deal with the maximal differentiation of these 
organs and thus it would not consider the amelogenesis and dentinogenesis. The second 
stage would find its expression in the formation of enamel and dentine. The third stage 
would be the study of complete calcification. This division of odontogenic tumors in different 
periods is an arbitrary approach which does not conform with the various stages of tooth 
germ development. It does not correspond to the generally accepted phases of differentiations 
(histo- and morphodifferentiation). Tumors developing in the first stage of tooth germ 
development might have their origin in the enamel organ; at this period the adamantino- 
blastoma would have its origin. Oral tumors may initiate from the primitive dental papilla 
which at that period, however, would not exhibit activities leading to formations of 
odontoblasts. Tumors of this developing stage obviously would show a myxomatous 
structural character and as such they are described correctly as soft odontomas (mollis). 


The existence of these tumors has recently been confirmed by Thoma. However, their 
identification under certain circumstances might be extremely difficult. According to their 
histologic structure they may closely resemble fibromas, myxomas, and fibrosarcomas. 
When the origin of neoplasm would be in the second stage of tooth germ development, 
at which stage the ameloblasts and the odontoblasts as a rule achieve their full maturity, the 
essential cell of the growth would lose their regular interdependence and an irregular architec- 
ture of enamel and dentine tissues would result. A tumor developing at this stage would 
consist of one, two, or three different layers of tissues, similar to the components of a 
regularly calcified tooth; the study of cellular elements would disclose an odontoma. There 
are as many combinations of hard dental tissue formations as there are tissues involved, either 
singly or in groups, in the process of neoplastic activity. Thus if a limited area of the 
enamel organ alone were involved, the result would be enamel pearls. If the internal face of 
the dental sac should be the site of altered germ proliferation, cementoma would originate. 
This latter formation may reach considerable dimensions and, as a rule, is attached to the 
root of the concerned tooth. The third stage deals with the calcified crown of the tooth 
affected by a cystic degeneration. In discussing the adamantinoblastomas and follicular 
cysts the author emphasizes the importance of the so-called ‘‘epithelial rests.’’ These cells 
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may assume a proliferative stimulus which would result in the formation of tumors. They 
conserve their characteristic potentialities in differentiation, similar to those which are to be 
found in the enamel organ. With the epithelial formations the cells of mesenchymal origin 
iso would participate in active proliferation. The cells of mesenchymal origin produce 
the fibrillar stroma of the adamantinoblastoma. 


The author asserts the following points with regard to the symptomatology and 
diagnosis of odontogenic tumors initiated from the epithelial rests of the enamel organ: (1) 
the oceurrence of these tumors is rather rare; (2) the mandible, particularly at its angular 
zone, is a more frequent site than the maxilla; (3) the female sex shows a higher rate of 
incidence than the male; (4) the age group between the years 20 to 30 reveals a higher propor- 
tion of occurrence than any other period of time; (5) the tumors are characterized by their 
slow growth; (6) the lack of pain which follows the course of tumor growth is remarkable; 

7) the benign character and the absence of metastases of these tumors brought about a 
nomenclature ‘‘locally malignant’’ which is generally accepted. With regard to histogenesis 
the odontomas (the second group of oral tumors in the author’s classification), are defined 
us group tumors consisting of one or three calcified tissues of the tooth. They originate 
in the second stage of tooth germ development. In this stage the ameloblasts, odontoblasts, and 
cementoblasts of the dental follicle have achieved their full differentiation and are in full 
activity. If the proliferative disturbance confines itself to the ameloblasts, causing the 
overthrow of the regular interdependence between them, a histologic structure results, 
in which multiple isolated enamel organs are found. 

In another instance, however, the irregular proliferation concerns the odontoblasts only. 
These tissue formations are the mixed and composite odontomas, so-called by Anglo-Saxon 
investigators (complex and compound composite odontomas; remark by reviewer). When 
the follicle alone is involved in the blastomatous process in the stage of its cementogenesis, 
the result is the formation of cementomas. In histologic studies the odontomas are easily 
recognized by their irregular structure. The odontomas are composed mainly of dentine alone. 
However, they may also include enamel tissue, but in reduced quantity. The histologic struc- 
ture of their dentine may in some parts resemble secondary dentine. Microscopic sections of 
odontomas may show some dental tubules cut across and some cut longitudinally. This feature 
points to the irregular architecture of the tumor. The presence of lacunae within the dentinal 
tissue of odontomas is a frequent finding in histologic sections. The author comments on the 
loose areolar connective tissue which covers in part the internal portion of the lacunae and is 
rich in fibroblasts and blood vessels. The lacunae show a fringed and sinuous borderline. In 
some of the cavity walls in the author’s cases, typical odontoblasts were to be seen disposed 
in an orderly palisade-like formation. In other parts, however, they were irregularly arranged, 
resulting in an interruption of the uniform structure of the dentine, and there were some 
round tissue formations to be seen in the cavity of the lacunae. They showed concentric 
stratification with a lamellar structure lying in close vicinity to the pulp elements. 

The author interprets the presence of these formations in the lacunar cavity as 
products of the central cellular elements of the pulp. Not having yet achieved their 
differentiation (odontoblasts) they were unable to produce dentine. The follicular cysts 
are defined by the author as unilocular cystic growths inclosing either the crown of a 
rootless tooth, or the crown of a fully developed tooth with, however, the root situated out- 
side the cystic cavity. These cysts, called dentigerous cysts, are formed in the dental 
follicle and connected with the pathology of the dental germ and the dental follicle. In 
order to reach a.working hypothesis concerning the origin of these cysts, the author puts 
forward the following theory. In the follicular sac are two distinct portions, one cor- 
responding to the crown of the tooth, and another which is related to the root of the 
tooth. This latter portion is responsible for the formation of the periodontal membranes, 
cementum, and alveolar bone. The coronal part persists after the full calcification of the 
tooth, and covers the crown until its eruption when the tooth appears in the alveolus. How- 
ever, should the tooth, for any reason, not follow the route of eruption and should it remain 
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included in the bony substance, the follicular sac would continue to cover the dental crown 
with the enclosed rests of the enamel organ. This theory of origin of dental cysts explains 
the presence of epithelial elements in the follicular sac. The so-called radicular (paradental 
or, according to Bercher, marginal) cysts which are formed after the full calcification of the 
tooth have had their initiation prior to the full formation of tooth. 

The radicular cysts are derived from connective tissue formed from a chronic productive 
inflammatory reaction. The follicular cysts arise from the enclosed epithelial elements of the 
follicular sac, and are not initiated by inflammatory tissue. Concerning the theory of 
Malassez and Galippe who question the validity of follicular origin of dental cysts, and who 
claim the gubernaculum dentis as the site of origin of dental cysts, Bercher and Codwell, 
elaborating further upon this theory, emphasized infection of the gubernaculum dentis as the 
probable source of dental cyst formation. The author believes that the term ‘‘follicular’’ 
should be maintained, and that the necessary distinction between cysts of different origin 
should be indicated in a nomenclature which would include: (a) the embryonic follicular 
cyst with an included dental crown only, but without a dental root; (b) the follicular 
cyst derived from an impacted tooth. The crown of the tooth would lie inside the cyst, where- 
as its root would be situated outside the cyst wall. 

In a rather brief report the author presents some instances in which the mandible 
was operated on with a large resection, He describes a retention appliance by which the 
severed mandibular portions are firmly immobilized. The appliance consists of three 
metallic rods joined together with nuts and bolts. One rod is soldered to one or two metallic 
crowns which are cemented on the molars of the intact half of the mandible. This rod is 
thin (3 mm. in diameter) and projects from the mouth in a sagittal direction. The second 
rod is fixed by a transcutaneous nail (spike) on the ascending ramus of the residual frag- 
ment of the partially resected mandible and it is directed also sagittally. It takes its 
course from the angular zone of the mandible and runs parallel to the first rod along the 
external face of the cheek. Between these two rods a third one is inserted which connects 
the former ones in a transverse course. As a method of restoration the author suggests the 


use of autoplastic transplants. 
A. G. N. 


The Nature of Bone. E.S. J. King. Australian J. Dent., vol. 54, no. 3, June, 1950. 


Combination of Changes 


The deposition uf bone and the resorption of bone thus each present clear-cut 
pictures, particularly if we consider the various forms of these independently. Often the 
various kinds of changes occur simultaneously and produce a more complex picture, but one 
method is usually predominant. There are also variations in rate of deposition or resorption 
which have to be elucidated when a specimen is examined. 

However, usually we are not able to consider these changes separately because they are 
closely intermingled. Deposition and rarefaction are occurring together. Often there is 
considerable difficulty in elucidating the appearances observed. 

Bone is laid down, in the trabeculae, in lamellae. These lamellae are recognizable by the 
hematoxylin staining lines which separate them. When bone is being deposited these are more 
or less regular in form and parallel with each other. When bone is being resorbed, espe- 
cially by lacunar resorption, the lamellae are seen to be cut across as if a piece had been 
bitten out of the bone. When both processes are occurring together or closely follow 
each other various combinations of these changes are to be seen. 

When resorption of bone occurs material is made available for new bone and the tissue 
may be reconstituted without any great disorganization of the mass. In other words, short 
cuts are taken. Instead of these being resorption of bone and then later laying down of bone, 
the two processes are intermingled. New blood vessels become significant in the economy 
of the tissue, and lamellae are arranged in relationship to these. Thus we have a reorganiza- 
tion of the lamellae, these sometimes cutting across the old ones. 
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The most gross examples are those in which death of some of the tissue occurs and new 
hone is laid down on this old material, the new tissue being reconstituted from the old; the 
new lamellae being better defined than, and cutting across, the old one. All stages are to be 
seen between these cases and the ones in which slow resorption of bone is occurring. 


In eases of very slow change there is a gradual rearrangement of the lines of the 
lamellae. This may be a reformation of the lines, as indicated previously, but in some 
circumstances seems to be a more gradual and fluid process. In this the material may 
he regarded as flowing as does the magma of geological strata. 

The important point is to appreciate that these changes are going on all the time, just 
as in other tissues some vessels contract (they can be regarded as entering a resting phase) 
while others become dilated. The tissues corresponding to these become active or go into a 
resting phase. This has been demonstrated for many tissues of which the best known are 
kidney, liver, and muscle. 

The same kind of change may occur in bone within short periods, but what we are most 
interested in are the changes which occur over such periods as allow significant morphologic 
changes to occur. These changes are determined by many factors, of which mechanical 
stresses are most important to you; but metabolic and inflammatory changes are also 
significant. 

Thus bone at any period is different from what it was some time previously. The 
firmness and hardness of the tissue belies its plasticity and indeed, like Henry V., it might say 


‘Presume not that I am the thing I was. 


Sebaceous Glands and Sebaceous Gland-Containing Tumors of the Parotid Salivary Gland 
With a Consideration of the Histogenesis of Papillary Cystadenoma Lymphomatosum. 
A. J. Rawson and R. D. Horn. Surgery 27: 93, 1950. 


A ease is reported in which sebaceous glands were found to arise from ducts of the 
parotid salivary gland. Four similar cases have previously been reported in the literature. 


Two tumors of the parotid gland containing sebaceous gland elements are reported. 
One of these closely resembled the papillary cystadenoma lymphomatosum with, however, 
the addition of well-formed sebaceous glands. The other tumor, having a less striking 
resemblance to the papillary cystadenoma lymphomatosum and simulating in some degree 
the mucoepidermoid tumor, contained, usually in small clusters, cells identical with those 
characterizing normal sebaceous glands. 

The authors reviewed six cases of papillary cystadenoma lymphomatosum which were 
on file at the Hospital of the University of Pennsylvania and concluded that these tumors 
probably originated from the salivary gland ducts. They based this conclusion of the 
principal point that the ductlike structures of the papillary cystadenoma lymphomatosum 
resemble the interlobar ducts of the salivary glands of many older individuals. The 
authors feel as does Bauer that the lymphoid stroma of these tumors is formed only 


secondarily. 


Sui tumori della mandibola. (Mandibular Tumors.) Sirtori Piemonte. Riv. ital. di 
stomatol. 4: 831, 1949. 


A clinical, radiologic, and histologic study of mandibular tumors forms the subject 
f a paper in which odontogenic tumors were classified with the other oral tumors. The 
following points were concluded from the study: (a) The regular process of mandibular 
formation in its every phase has potential neoplastic growth. This statement concerns the 
levelopment of the mandibular bone as well as the dental germs included in it. (b) Remnants 
f the cartilaginous tissue might persist along the crescentine phase of Meckel’s cartilage and 
thus be able to give origin to pluricentral chondromas and also to central tumors of giant 
cell character. (c) The radiologic aspect of giant cell tumors frequently shows a unilocular 
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cavity similar to a cystic formation. The differential diagnosis will have to decide in 
these cases between various possible neoplasms. (d) The so-called **locally malignant’’ 
type of tumors are quite frequently found in the mandible. They proliferate either by 
contiguous ‘or continuous growth without metastases. The recidivant fibromas (fibro- 
sarcomas), the relapsing chondromas, and, within certain limits, the central giant cell 
tumors and the adamantinoblastomas are classified with this group of tumors. The re- 
lapsing chondromas and fibromas are considered as a sort of dysodontogeny in proliferation 
(hamartoblastoma). (e) Fibrosarcomas of periosteal origin and ossifying periostites 
(originated from various causes) might present identical radiologic features. This identity 
of radiologic features occurs more frequently in children’s cases where defensive reactions 
on the part of the periosteal tissues are very active against traumas or inflammatory 
processes. (f) Among the malignant type of tumors considerable thought is given by the 
authors to the osteosarcomas, anaplastic sarcomas, plastic sarcomas of nonosteogenic evolu- 
tion, but exclusively of fibro-myxo-chondroplastic nature and reticulum cell sarcomas. The 
osteosarcomas develop, just like any bone, as an organ, during the phases of physiologic or 
pathologic osteogenesis, i.e., callus, Paget’s disease, acromegalia. The nonosteogenic plastic 
sarcomas may form at any age and they could be considered as mandibular tumors; their 
existence and appearance is conditioned by the particular method of mandibular bone develop- 
ment. (g) The odontogenic tumors, such as the radicular and follicular cysts, odontomas, and 
adamantinoblastomas, have their formal and causal origin in those cellular elements which are 
present in the regular development of the dental germ. (h) The odontomas are distinguished 
among themselves as those with anaplastic formations which do not show any tendency to 
differentiate, and the plastic ones of various histologic types. They may be classified as 
epithelial, or connective tissue type, according to their structure. The odontomas may differ 
according to the presence of different products of their cellular elements, enamel, dentine. 
However, the nomenclature odontoma should be reserved only for the plastic type of tumors. 
(i) The adamantinoblastoma does not reveal any periosteal reactions at its site, nor does it 
produce metastases. (j) In the cells of the solid adamantinoblastoma one may observe loss 
of polarity, similar to the cells of the mixed tumors of the salivary glands. This loss of 
cellular polarity may find its explanation in the assumption that the cells intend to detach 
themselves from the adamantine islands and consequently they exist freely in the connective 
tissue stroma, a condition which does not occur in the case of the cystic form of adamantino- 
blastoma. The author states that radiologic studies do not help in differentiating types of 
cystic from solid forms of adamantinoblastomas. (k) The author denies the existence of 


any mandibular metastases arising by blood stream or lymphatic routes, but contends that 


spread occurs by continuity. A. GN. 


ORAL MEDICINE 


The Treatment of a Lingual Thyroid With Radioactive Iodine. J. A. Schilling, J. W. 
Karr, and J. B. Hursh. Surgery 27: 130, 1950. 


A lingual thyroid is a rare clinicopathologic finding. Treatment has been surgical for 
all patients whose symptoms have warranted therapy. The various surgical procedures have 
been difficult because of the anatomic location, anesthetic problems, asphyxia, and hemor- 
rhage. 

When symptoms have warranted, the ectopic thyroid has been surgically approached 
anteriorly through the hyoid bone and mandible, laterally and intraorally. Most surgeons have 
more recently preferred the intraoral approach with intratracheal anesthesia. All agree on 
the hazards of anesthesia and the difficulty in the control of bleeding. Occasionally the 
external carotids have been ligated as a preliminary or concomitant operation. Often stage 
operations have been resorted to and tracheotomy has been frequently employed electively 
or by necessity. 

Presenting symptoms have been dysphagia, dyspnea, dysphonia, hemorrhage, and an 
annoying sense of a tumor in the throat. The symptoms often are minimal or absent, 
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iepending on the size of the gland. The appearance grossly is a purplish-red, vascular, soft 
mor with occasional areas of necrosis, inflammation, or granulation tissue. Approximately 
275 eases have been reported to date, 75 per cent occurring in females. 
The use of radioactive iodine during the past decade has added much to our knowledge 
the physiology of the thyroid, and has been useful diagnostically and therapeutically in 
rtain functional and neoplastic changes. 
Because of this recent knowledge, the surgical hazards mentioned previously, and its 
vailability, radioactive iodine therapy was elected in a case of lingual thyroid. 
A patient with lingual thyroid, successfully treated by radioactive iodine, was presented. 
Data concerning the use of the radioactive isotope and the gross and microscopic effects of 


his form of treatment on the lingual thyroid were recorded. 


Vertigine di Meniére da granuloma dentario. (Meniére’s Syndrome From a Dental Granu- 
loma.) F. Vichi. Riv. ital. di stomatol. 5: 550, May, 1950. 


A clinical case of Meniére’s syndrome is presented by the author and the discussion 
of the disease is of great interest as he maintains that the causal factor was an apical 
granuloma. 

A 39-year-old female patient is described as having been affected by dull pains in the 
right maxillary half of her face radiating toward the ear. This condition lasted three or four 
days and was interrupted by a period of relative rest lasting three or four weeks. The episode 
of facial pains was preceded by vertigo, light deafness, and tinnitus. The picture of Meniére’s 
syndrome was completed by symptoms such as nausea, vomiting, and nystagmus. After half 
an hour of such distress sharp pains would appear in the maxilla for several days. Objective 


and subjective examinations disclosed two clinicopathologic entities connected with each 


other: One, the periodontal disease, and the other, the vertiginous crisis. 


On the basis of the clinical history, and the symptoms presented by the patient during 
the episodes of vertiginous crises, the author suggests that an entity similar to an angio- 
neurotic edema may be thought of. In fact, allergic responses shown by the patient, such as 
urticaria in infaney, and otorhinitis, may suggest a case of Meniére’s syndrome. The 
cuti-reaction, as suggested by Atkinson who injected 149 ¢.c. of bichlorhydrate of histamine 
in a 1:10,000 solution (Imido Roche), showed a marked erythematous reaction which persisted 
for almost an hour. With the removal of a tooth, the upper right second premolar, the 
symptom complex disappeared. Some authors (e.g., Lermoyez, Barré)* recognize the common 
pathogenic mechanism of allergy and neurotrophism, and these may be concerned in 
labyrinthine syndromes. The neurotrophic symptoms of the inner ear are prevalently of a 
vascular nature. The sympathetic and parasympathetic nerve innervation is strictly connected 
with the distribution of the blood vessels of the inner ear. The specific functions of the 
inner ear are under the domination of the cerebrospinal innervation, but its neurotrophic 
regulation is under the influence of perivascularly disposed nervous plexi. 

The nerve fibers of the plexi are part chiefly of the posterior sympathetic system and 
they derive through the vertebral nerve, and from the inferior cervical ganglion (stellate 
ganglion). A lesser portion of the plexi are connected with the anterior sympathetic system 
and they are derived from the carotid nerve and from the superior cervical ganglion. These 
nerve plexi are perhaps interlaced with parasympathetic fibers derived from Wrisberg’s 
intermedius and, in addition, from central ganglia attached to the fifth and eighth nerves. 
It is generally admitted that this system of nerve plexi, besides its regulation of vessel constric- 
tion, and dilatation, also possesses a trophic function with an apparent influence over the 
labyrinthine reflexes. The allergic genesis in most instances, if not in all of the cases, of 
Meniére’s syndrome is generally admitted. Atkinson, Malfatti, Duke, Dean, and Calicetti 
have brought clinical and experimental evidence in its support. 

It is interesting to know that other allergic symptoms such as vasomotor rhinitis, 

rticaria, bronchial (allergic) asthma, and Quincke’s edema are symptoms which may exist 
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with a labyrinthine syndrome. However, as other students propound, the vasomotor 
phenomenon alone would not suffice to precipitate a vertiginous crisis. It must be followe: 
by increased capillary permeability which consequently would cause an endolymphatic hyper 
tension. Lunedei described the path of vascular changes in the following order. First an 
intense spasm which is followed by a reduced labyrinthine threshold of irritation and vaso 
dilatation. A hyperpermeability of the vessels would follow with a consecutive cochlear and 
vestibular irritation. The suggestion that Meniére’s syndrome is caused by endolymphatic 
pressure ‘‘labyrinthine hydrops’’ is supported by histologic findings. Signs of distention of 
the membranous labyrinth were reported by Cairns, Wright, Altman, Fowler, Jr., and Lindsay. 
The sensory components, however, such as the vestibular and the acoustic elements, present 
histologic features of degenerative processes. It is still under discussion whether the 
endolymphatic hypertension is due to increased production of the lymph itself or to some 
inhibitive factor which interferes in the lymph resorption, or to some sort of alteration in its 
chemical compositon. The fundamental work by Lewis and Dale with regard to allergic 
reactions may be accepted in that the allergic and anaphylactic responses are provoked by the 
liberation of histamine in the body tissues. Its action is characterized in the first stage by 
the contraction of the smooth muscles and in the formation of edema as a result of capillary 
dilatation. In the second stage a hyperactive function of all secretory organs is evident. It 
is obvious that as a result of repeated attacks the sensory elements might undergo degenerative 
changes which would be irreversible in their nature. The determinative element in discussing 
the origin of Meniére’s syndrome would not be the vasodilatation with increased hypertensive 
endolymph, but the allergic reaction caused by the presence of increased histamine or 
histamine-like elements in the body. The author, considering the allergic disposition of the 
patient, as indicated by the clinical history and the positive cuti-reaction of histamine, be- 
lieves the vertiginous crisis was sustained and provoked by the periodontal derangement 
(focus) owing to an allergic mechanism. Ae Gs is 


Aureomycin in Soft Tissue Infections. Myra A. Logan, William I. Metzger, Louis T. 
Wright, Aaron Prigot, and Edwin A. Robinson. Am. J. Surg. 79: 229, 1950. 


Aureomycin was used in 82 surgical infections of the soft tissues, which consisted of the 
following groups: cellulitis, perirectal infections, peripheral ulcers, lymphadenitis, traumatic 
cases, and gas gangrene infections. The organisms causing the infections were a variety of 
gram-positive and gram-negative bacilli, and most of them were staphylococci or beta 
hemolytic streptococci. Miscellaneous infections included a case of bacteremia caused by 
paracolon bacilli and ene caused by the S. minus. In the authors’ hands, aureomycin yielded 
satisfactory results in the treatment of these infections, whether used alone or as an adjunct to 
the indicated surgery. The chemical course of the infections treated was shortened by the 
use of aureomycin, for example, in the cases of lymphadenitis. In other infections, such as 
cellulitis, the usual rate of surgical intervention was markedly reduced during the use of this 
drug. Early definitive surgery was made possible by the use of aureomycin in perirectal in- 
fections by the reduction of local infection. 

It has been the author’s conclusion that aureomycin should be used in the field of soft 
tissue infections and can be given either orally, intramuscularly, or intravenously. Blood 
level studies and in vitro sensitivity tests were performed, and confirmed the clinical results. 
There was no resistance of the patients to the drug in cases in which prolonged administration 
was necessary. No serious clinical signs of toxicity were seen as a result of drug administra- 
tion. 


Marginal Glossitis (Moeller’s). Presented by Dr. George B. Sexton, London, Ontario, 
Canada, before the Detroit Dermatological Society, March 27, 1947. Arch. Dermat. & 
Syph. 62: 339, August, 1950. 


Mrs. B. McF., a white woman, aged 60, had an eruption in the mouth which com- 
menced in January, 1948. Various forms of medication were utilized, including vitamin 
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and the B complex, ascorbie acid, penicillin, liver, various mouthwashes, and caustic 
pplications. There have been intervals of quiescence and at times mild inflammation 
ily and at other times erosive lesions. These have involved the margin of the tongue, 
he bueeal area, and the region along the line of the gums. The patient has been other- 
ise in good health. 
Present examination reveals decidedly inflamed, erosive, tender lesions on either side 
of the tongue and along the margin of the gums. The blood picture was as follows: 
hemoglobin, 84 per cent; red blood cell count, 3,920,000; white blood cell count, 4,450. The 
hlood Wassermann reaction was negative. Blood sugar was not elevated. A biopsy 
specimen revealed a vascular connective tissue hyperplasia quite densely infiltrated with 
vmphoeytes, plasma cells, eosinophils, and neutrophils. There was no epithelial covering 
n the surface and no evidence of tumor growth either of a benign or of a malignant 
nature, 


Discussion 


‘*Dr. Eugene A. Hand: It is my opinion that the glossitis and stomatitis are due to 
phenolphthalein in the cathartics the patient admits taking over a long period. Phenol- 
phthalein lesions in the mouth often are painful. They often are associated with genital 
lesions also, particularly in males. 

‘Dr. Udo Wile: The lesions looked like pemphigus, but the patient had anesthesia of the 
ornea and pharynx, and the lesions may be factitious. 

‘*Dr. George B, Sexton: The patient when first observed presented areas in the buccal 
uucosa suggestive of leukoplakia as well as the erosive inflammatory lesions seen on the 
marginal aspects of the gums. Vitamin A, 750,000 units daily, was administered, with com- 
plete resolution of the mucosal plaques. The possibility of artefact was considered, but so 
far no admission of interference has been obtained nor does there appear to be anything 
elicited in the history in this woman’s background to suggest the diagnosis. It was of 
particular interest to me to hear that phenolphthalein lesions of the mouth may be painful. 
The patient has been ingesting a laxative containing this drug since January, 1948 but not 
prior to the onset of the eruption. I could classify the condition only as a marginal glossitis 


of a possible neurogenous origin. ”’ 


Erythema Multiforme Bullosum (Stevens-Johnson Syndrome) Treated With Aureomycin. 
Presented by Dr. Arthur M. Persky. Arch. Dermat. & Syph. 62: 163, July, 1950. 


‘*R. M., a Negro girl, aged 11, is presented beeause of the response of her condition 
to aureomycin therapy. 

‘*Two days before admission, the patient acquired a sore throat and took a few doses of 
uu ammonium chloride cough mixture. The following day the temperature began to rise 
and a generalized bullous eruption resulted. The patient was admitted with a temperature 
of 104° F., a generalized bullous, erythematous eruption, ulceration and hemorrhages of the 
mouth. She was unable to swallow. Fluids were given intravenously and diphenhydramine 
benadryl), penicillin every three hours and sedation were administered. No change occurred 
after two days and the leukocyte count, which had been 6,000 on admission, dropped to 4,000 
per cubie centimeter. Blood and plasma were then administered daily, and streptomycin 
intravenously, without improvement. At this point treatment with aureomycin was started; 
790 mg. was administered every four hours until 14,000 mg. was received in a three day 
period. With the initiation of aureomycin therapy, the patient’s condition began to improve, 
the temperature dropping to normal slowly and the bullae becoming reabsorbed. The con- 
junctivitis which had been present on admission began to clear, and the ulcerations of the 
mouth healed so that oral feedings were possible. As recovery started, an obstructive jaundice 
developed. The liver was never enlar:ed nor tender, but bile was found in the urine and the 
icterus index varied between 50 to 70. The skin was healed uneventfully except for pigmenta- 
tion and some lichenoid infiltration over the scapular region, ’’ 
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Thrombosis of the Cavernous Sinus. W. P. Pikey. Arch. Otolaryng. 51: 917, June, 1950. 


‘“‘The following case responded to streptomycin and it is stated that intracranial 
bleeding resulted from treatment with heparin. 


Report of a Case 


L. H. G., a Negro aged 40, was first seen on Nov. 7, 1948. He had been in good health 
until November, 1948, when he noticed a small ‘‘pimple’’ on his right cheek. He opened 
it, but when it began to swell and become tender, he called on his local doctor, who incised 
the lesion and gave him an injection of penicillin. The lesion continued to enlarge, the face 
became swollen and the right eye swelled shut. He again consulted his local doctor, who 
gave him another injection of penicillin. But when, on the following day, his left eye also 
began to swell, the patient came to the receiving ward of the Pennsylvania Hospital in 
Philadelphia. He was admitted immediately to the otolaryngologic service. 

‘*Physical examination showed a well developed Negro aged 40 in acute distress. He 
was mentally alert and cooperative. There was a firm swelling extending over the entire 
right side of the face. A discharging lesion, 2 mm. in diameter, was seen 1.5 em. lateral to 
the right corner of the mouth. The right facial and angular veins could be palpated as far 
as the inner canthus. The right eye was shut with a second degree proptosis, marked 
chemosis, orbital edema and ptosis of the right lid. The pupil of the right eye was fixed and 
dilated; there was paralysis of the right lateral rectus muscle, and a creamy discharge at the 
canthus. The left eye was open without evidence of nerve involvement, but there was a 
moderate amount of orbital edema. Funduscopic examination of both eyes showed no pro- 
nounced venous stasis. The right nostril was swollen closed, and a small amount of dried 
blood was seen along the nasal floor. 


‘*The temperature was 102° F. The white cell count was 33,000; the red cell count was 


4,900,000, and the hemoglobin was 16 Gm. The urine gave a 2 plus reaction for albumin, but 
was otherwise normal. Spinal puncture showed a spinal pressure of 230 mm. of water with 
540 white cells and 55 per cent polymorphonuclear leukocytes. The physical examination other- 
wise indicated nothing abnormal. 

‘*Cultures were made of the blood and spinal fluid, from the lesion on the cheek and 
from the inner canthus. 


‘*The patient was placed on treatment with 100,000 units of penicillin every three 
hours; 4 Gm. of sulfadiazine was given immediately and 1 Gm. was given every three hours. 
Intravenously, 50 mg. of heparin was administered every four hours. 

‘‘Three hours after the patient’s admission to the hospital, the edema and chemosis had 
increased in the left eye, and paralysis of the left external rectus muscle was noted. 

‘‘The cardiovascular service was consulted concerning the use of anticoagulants. The 
members advised that heparin be used instead of dicumarol and that the coagulation time be 
kept at or near thirty minutes, stating that intermittent doses of 50 mg. every four hours 
would be adequate. The ophthalmologic and neurosurgical departments were called in con- 
sultation, and the members suggested the use of streptomycin, which was started at 2 Gm. 
a day. 

‘*The patient’s condition remained unchanged for the first three days; his temperature 
rose to 103° F., and both eyes were swollen shut. 

‘On November 10 reports indicated that the cultures from the facial lesion and the 
lesion in the right eye yielded hemolytic Staphylococcus aureus, which was coagulase positive, 
not susceptible to sulfadiazine but moderately susceptible to penicillin and streptomycin. 

‘*The patient began to improve that same day, with a slight decrease in the orbital 
edema. The temperature was down to 102° F. Both lids were affected with ptosis, and both 
lateral recti and the superior oblique muscles were paralyzed. There was congestion of the 
orbital veins but no complete blockage. 
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‘After the 2 A.M. injection of heparin on November 10, the patient became dis- 
iented and had a severe chill. The 6 A.M. injection was omitted, and the coagulation time 
as found to be 35 minutes. 

‘*A blood culture taken on his entry to the hospital was reported positive for Staph. 

‘wreus on the next day. The culture of the spinal fluid was free from organisms. 

‘The patient continued to improve, with function of the left eye gradually returning. 
‘he temperature was down to 100° F. on November 12 when, following the 6 A.M. injection 
f heparin, he became very apprehensive and disoriented for approximately one hour and, sub- 
sequently, completely comatose, with a spastic paralysis of the right arm. The left eye was 
wide open. Both pupils responded to light and the fundi were clear. The neck was stiff, and 
the patient did not respond to painful stimuli. The deep reflexes were hyperactive, but 
Babinski’s sign was not elicited. The coagulation time was 40 minutes. Spinal puncture 
showed a pressure of 235 mm. of water; the fluid was xanthochromic and contained 2,160 
red cells and 33 white cells. The heparin was immediately counteracted with protamin zine 
insulin. This condition persisted for the remainder of the day until approximately 4:30 P.M., 
when consciousness returned gradually. The patient was very apprehensive, depressed and 
nervous. A generalized weakness persisted in all extremities for the next twelve hours. 

‘*T felt that generalized cerebral bleeding had occurred as a result of the decrease in 
coagulation time and accordingly discontinued the heparin. 

‘*After the discontinuance, the patient improved steadily, Streptomycin was discon- 
tinued on the thirteenth day, the temperature having been normal for three days. On the same 
day, the treatment with penicillin was changed to that of a daily dose of 300,000 units of 
duracillin, which was stopped on the twentieth day. The chemosis had completely subsided in 
the left eye and was greatly decreased in the right on November 26. The bilateral paralyses of 
the fourth and sixth nerves persisted. 

‘‘The patient was discharged on November 30, the twenty-fourth day of hospitalization. 
On discharge, there was a slight ptosis and proptosis of the right eye and bilateral paralysis of 
the fourth and sixth nerves, with returning function of the left eye. 

‘“He was followed in the outpatient department, and when he was last seen on Nov. 14, 
1949, there was complete restoration of normal function of the extraocular muscles 


bilaterally. ’’ 


Histoplasmosis and Torulosis as Causes of Adrenal Insufficiency. Arnold J. Rawson, Leon 
H. Collins, Jr., and Joseph L. Grant, Am..J. M. Se. 215: 363-371, April, 1948. 


‘*Tn the case reported the disease appeared to start as a localized tongue lesion, and it 
was not until some time later that dissemination was evident. 


Case Reports 


‘‘Case 1.—Mrs. A. K., a 62-year-old white female, had always enjoyed excellent health 
until 2 months earlier when, for no apparent reason, she developed a small ulcer on the left 
ventral anterolateral aspect of her tongue. The lesion was quite painful from the start. 
Smears for Vincent’s and acid fast organisms were negative. In spite of local therapy, the 
pain persisted and the ulcer slowly increased in size. A biopsy of the tongue lesion was 
diagnosed as ‘granuloma.’ Following the biopsy the wound remained quite indolent and very 
painful. 

‘«The remainder of her previous medical history was not contributory. She had lived 
in or about Philadelphia all of her life. There was no history of contact with animals. 

‘*Temperature was 98° F., pulse rate 80, respirations 20, blood pressure 130/80, weight 
137 pounds. Over the tip of her nose there were a few dilated venules. Her skin color was 
normal. On the left anterolateral aspect of her tongue there was a rather deep granulating 
wound, measuring 2 x 1.5 em., covered by a light gray exudate. There was no significant 
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lymphadenopathy. A moderate general diffuse cystic enlargement of the thyroid was present. 
Over the skin of the upper chest both anteriorly and posteriorly there were many small 
papillomas, light chocolate in color. No other areas of pigmentation in the skin or oral mucous 
membrane could be seen. The remainder of the physical examination revealed no further 
abnormalities. Urinalysis revealed a normal urine. Hemoglobin was 85%; R.B.C. 4,370,000; 
W.B.C. 5300 (Diff.: Polymorphonuclears 62%; lymphocytes 37%; eosinophiles 1%). The 
Kahn test was negative. A Roentgen ray of the chest, and a basal metabolic rate were both 
normal. 

‘Therapy consisted of a high vitamin diet, and saturated solution of potassium iodide 
5 drops 3 times a day. Within a few days she stated that she felt much better and that the 
pain in her lingual ulcer had almost completely disappeared. As the granulating wound on 
her tongue was now healing rapidly therapy was discontinued. Two months later, however, 
a gingival ulcer appeared in the lower incisor area on the buceal aspect. Within a few days 
this ulcer rapidly increased in size until its diameter was 1.5 em. The edges were sharp, 
and the center was deeply excavated exposing about 50% of the cervical portion of the 
2 lower central incisor teeth. Potassium iodide was immediately re-ordered—at first 5 drops, 
then 10 drops 3 times a day. The favorable effect that had been noted with its first 
administration was not seen however. 

‘On October 26, 1946 it was noted that her weight was 129 pounds. She had some 
dyspnea on slight exertion, and it was evident that her condition was becoming worse. 
There was vague abdominal discomfort. The gingival uleer was showing no tendency to 
heal and it was very painful. On January 24, 1947 she was admitted to this hospital 
because of the onset of fever, and her poor general condition. Weight on admission was 
123 pounds. Blood pressure was 120/80. Temperature was 100° F. The liver was now 
palpable 10 em. below the right costal margin. It was not tender and the edge was smooth. 
The remainder of the physical examination revealed no significant change. 

‘“Chest Roentgen ray and gastro-intestinal Roentgen ray study were normal. Smears 
from the gingival ulcer showed some Vincent’s organisms but no acid fast organisms were 
demonstrated. The blood count and sternal marrow smear were normal. The sedimentation 
rate was 55 mm. per hour. Serum protein was 5.5 Gm. %; with 3.3 Gm. of albumin and 
2.2 Gm. of globulin. Urine examinations were consistently negative, and no Bence-Jones 
protein was found. 

‘*On February 12, 1947 her weight was 117 pounds. An irregular fever, varying be- 
tween 100 and 102° F. was present. Anorexia and weakness were striking. A gingival 
ulcer which had appeared on the buccal aspect in the region of the 2nd right upper molar 
and the ulcer in the incisor area remained extremely painful and were uninfluenced 
by treatment. 

‘*During the latter part of February the asthenia increased, and an additional ulcer 
appeared on the hard palate. It was noted that the blood pressure was falling, now being 
90/70. Skin tests to blastomycin, sporotrichin, coccidioidin, and histoplasmin were reported as 
negative. The patient lost ground very rapidly. Sodium chloride, orally and intravenously, 
and adrenal cortical extract were ineffective in raising the blood pressure. Death occurred 
March 2, 1947. It was thought that the symptomatology and clinical course were com- 
patible with the diagnosis of: (1) Histoplasmosis; (2) acute adrenal failure. Culture of 
the oral lesions (reported several days) gave Histoplasma capsulatum. 

‘* Autopsy (5 hours after death). The body weighed 48 kg. The principal gross findings 
were: (1) bilateral enlargement and massive caseation necrosis of the adrenal glands; 
(2) miliary tubercle-like structures disseminated throughout the lungs, liver, spleen, kidneys, 
and lymph nodes, and (3) gingival ulcers. Ulcerated lesions were present on the hard 
palate, and on the gum adjacent to the lower incisor teeth. The tongue appeared normal. 
There was a diffuse colloid goiter. The heart weighed 170 Gm. and had the appearance 
characteristic of brown atrophy. The lungs were bulky and emphysematous. The cut 
surface was diffusely studded with minute translucent, grayish miliary nodules. The liver 
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eighed 1430 Gm. The cut surface was a homogeneous light tan without distinct lobular 
markings, and with poorly defined miliary nodules, similar to those in the lung, scattered 
hroughout. The spleen weighed 230 Gm. Miliary nodules were scattered throughout. The 
follicles were prominent; the pulp was brick-red. The adrenals weighed 60 Gm. (left), 65 
Gm. (right). Both were greatly enlarged and were replaced by firm grayish-white fibro- 
aseous material with hemorrhagic areas. No tissue suggestive of adrenal parenchyma was 
noted. In the kidneys, miliary nodules were scattered throughout the cortex, and whitish 
streaks following the direction of the tubules were present in the medulla. Otherwise their 
structure appeared normal. Caseous areas were present in the aortic lymph nodes, The re- 
maining organs appeared grossly normal. 
‘Microscopic Examination. Adrenals. Very little adrenal tissue was present; most 
f the tissue was caseous. At the periphery of the caseous tissue there was granulation tissue 
consisting of proliferating fibroblasts among which round cells and giant cells were scattered. 
\t the junction of the caseous and granulation tissues were large mononuclear cells contain- 
ing innumerable histoplasma; many of these organisms were acid fast. Gingival Uleer: The 
mucosa was absent in places. The papillae were heavily infiltrated with round and plasma 
cells. In the submucosa there was perivascular round cell infiltration, and numerous 
organized tubercules containing giant cells of the Langhans type. No organisms of any kind 
were demonstrated. Lungs: Seattered throughout were innumerable round, well-formed 
nodules consisting of clustered epithelioid cells arranged in no particular pattern. About 
the periphery of the nodule was a moderate number of lymphocytes; a few polymorphonuclear 
leukocytes were scattered throughout the lesion. Some nodules contained central giant cells, 
frequently of the Langhans type. No organisms of any kind were demonstrated in the lesions. 
Spleen: The pulp was peppered with nodules very similar to those described in the lung. 
Organisms were not seen. Liver: There was atrophy of the parenchymal cell cords. Scattered 
throughout were miliary nodules less well defined than those in the lung. Epithelioid cells were 
less prominent. The lesions consisted principally of necrotic hepatic cells and polymorpho- 
nuclear leukocytes. A few eosinophils were present in the lesions. Giant cells were very rare, 
and those seen had the appearance of the foreign-body type of cell. Organisms were not 
seen. Heart: A few granulomatous nodules similar to those seen in the lung were scattered 
throughout the myocardium. Kidney: In the cortex, lesions were found similar to those in the 
lungs, but less well defined. In the pyramids there were large clusters of epithelioid cells and 
polymorphonuclear leukocytes which tended to folllow the direction of the collecting tubules. 
Lymph Nodes: Were virtually replaced by innumerable miliary granulomata similar to those 
in the lungs. Final Diagnosis: Histoplasmosis, producing massive caseous necrosis of both 
adrenal glands, disseminated granulomata in heart, lungs, liver, spleen, kidneys, lymph nodes, 


and uleerating granulomata of oral mucosa.’’ 


DISEASES OF THE MANDIBULAR JOINT 
Temporomandibular Arthrosis. Jens Foged. Lancet 2: 1209, 1949. 


Cracking of the temporomandibular joint and its accompanying features is due to 


a degenerative noninfectious condition. 





arthrosis 

The lesion is seen most often in persons from 20 to 30 years of age, and is more common 
in women. The disease is usually a chronie and protracted one. The etiological factors 
are direct injury to the joint, or indireet injuries such as protracted or forced yawning, 
displacement of the bite, dysfunction and hyperfunction, or disorders of articulation. 

As a rule, the patient first notices an oft-repeated, but otherwise asymptomatic, crack 
ing in the joint; sooner or later this is followed by pain which gradually becomes worse, and 
is accompanied by reducing of mobility. On physical examination a cracking in the joint is 
often heard. Inspection seldom reveals any abnormality. On palpation there is usually 
tenderness on deep pressure, and grating or cracking can be felt. Reduction of mobility of 
yawning, with lateral deviation or protrusion of the jaw, is present in the majority of 


patients. 
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A characteristic sign in the patient with unilateral arthrosis is deviation of the chin 
to the affected side when the mouth is opened wide. X-ray examination may aid in the 
diagnosis. 

The following pathologic changes were found at operation: (1) the meniscus showed 
evidence of altered mobility, (2) the lower joint cavity was more or less obliterated, and 
(3) articular cartilage showed signs of degeneration. 

Primary treatment should be conservative and should be aimed at restoring the 
bite to normal. If dental examination reveals no cause for the disability, if there is 
progressive limitation of movement, or if the condition is very severe or very protracted, 
surgery should be carried out. The operation is performed under local anesthesia, and 
consists of extirpation of the meniscus with severance of adhesions. After-care consists 
of a fluid diet for several days, followed by active training of the movements of the lower 
jaw. Facial paralysis may be a complication, but is only partial and transient. 














The Meeting of the American 
Academy of Oral Pathology 





PROCEEDINGS OF THE FOURTH ANNUAL MEETING OF 
THE AMERICAN ACADEMY OF ORAL PATHOLOGY 


CoMPILED By HAMILTON B. G. Roprnson, D.D.S., M.S.,* CoLumMBus, OHIO 


rT’ HE Fourth Annual Meeting of the American Academy of Oral Pathology 
was held at the Stevens Hotel on Feb. 5, 1950. President Paul E. Boyle 

presided at the scientific sessions. Secretary Joseph L. Bernier announced the 
election of the officers as follows: 

President—Donald A. Kerr, University of Michigan 

President-elect—.J. Roy Blayney, University of Chicago 

First Vice-President—Henry Goldman, Beth Israel Hospital 

Second Vice-President—Myron Aisenberg, University of Maryland 

Editor—Hamilton B. G. Robinson, Ohio State University 

Secretary-Treasurer—Joseph L. Bernier, Armed Forces Institute 

of Pathology 





The adoption of the following resolution by the Executive Committee at 
its meeting on Feb. 4, 1950, was reported: 


WHEREAS, The monograph, “Mouth Cancer and the Dentist” 
published by the American Cancer Society, and the pamphlet ‘‘Cancer 
of the Mouth and Respiratory Tract’’ prepared by the National Cancer 
Institute, U. S. Public Health Service in cooperation with the Ameri- 
can Cancer Society and published by the U. S. Government Printing 
Office (No. 5 in cancer series 1949), failed to recognize the important 
role of dentistry in the control of oral cancer and contains many inac- 
curate statements and 

WuerEas, Two editorials have been published calling attention of 
the American Cancer Society to defects in these publications, 

Therefore, Be It Resolved, That the American Academy of Oral 
Pathology direct the attention of the American Cancer Society and the 
National Caneer Institute to .these editorials and that the American 
Academy of Oral Pathology offer its services to the American Cancer 
Society and the National Cancer Institute in any future efforts they 
may undertake to assist dentists and other interested individuals in the 
diagnosis and control of oral cancer. 


Honorary Fellowship was conferred on General Raymond O. Dart, Director 
of the Armed Forces Institute of Pathology. 

Dr. Donald A. Kerr was inducted as President and announced his Commit- 
tees. 

Over 150 fellows, members, and guests attended the meeting and dinner. 


*College of Dentistry, Ohio State University. 
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ENZYMATIC FACTORS IN TUMOR GROWTH* 





Henry PINKERTON, M.D., St. Louis, Mo. 





UMOR development and growth is perhaps the most puzzling phenomenon 

in the entire field of pathology, and has been the object of study by several 
generations of biologists and pathologists. If there is any one statement to 
which all those involved in this problem would agree, it is probably the fol- 
lowing: cancer cells in some way have acquired a permanent deviation from 
normal of their intracellular machinery. It is only on this assumption that 
we can explain their abnormal size and shape, hyperchromatism, and their 
failure to respond to normal stimuli, which leads to their independent and 
subversive behavior. Intracellular machinery, in the light of modern knowl- 
edge, is synonymous with intracellular enzymatic activity, and for this reason 
the enzymes of tumor tissue have been laboriously studied by many investigators. 

The results of these studies, which I will discuss later, have not been par- 
ticularly impressive. With the exception of a high rate of anaerobic glycolysis, 
which tumor cells share with normal embryonic cells and with certain normal 
adult cells, malignant cells appear to carry out their metabolic processes quali- 
tatively in much the same way as normal cells do. Certain limitations in our 
methods of study should, however, be emphasized. Our knowledge of the 
extremely complex enzymatic processes of normal cellular metabolism is as 
yet far from complete. Individual enzymatic systems have been studied only 
after isolation from the complex machinery of which they normally form a 
part, and we know almost nothing about their activity and interplay in living 
cells. For example, metabolism by glycolytic enzymes inhibits metabolism by 
respiration. 

We know just as little about the intimate enzymatic machinery of bacteria 
as we do about other types of cells, and certainly we cannot say that basically 
a colon bacillus lives differently from a staphylococcus. In spite of this fact, 
chemotherapeutic agents are available by means of which we ean selectively 
inhibit many types of bacteria, without interfering with the growth of other 
closely related types. 

These facts have led to a rebirth of enthusiasm for research directed 
toward the discovery of compounds which will selectively inhibit the growth 
of tumor cells. Whether this enthusiasm will prove to be justified remains to 
be seen, but even the most skeptical investigators have abandoned the hope- 
lessly pessimistic attitude which has been usual in the past. 

Twenty-five years ago, experts were agreed that bacterial chemotherapy 
was impossible since any agent strong enough to kill bacteria would surely 

From the St. Louis University School of Medicine. 

*Summary of paper read by Dr. Henry Pinkerton. 
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kill normal tissue cells. What these experts did not realize was that the bac- 

teria need not be killed violently, but might be starved or poisoned to death 

in a number of insidious and specifie ways. It has become clear that this 
hibition of growth is an enzymatic phenomenon; in spite of essentially simi- 
r modes of growth, bacteria differ from one another sufficiently in their over- 
| metabolie processes to be vulnerable to selective inhibition. 

Intracellular parasites, such as rickettsiae and certain large viruses, are 

so vulnerable to chemotherapeutic agents, either because they are directly 
inhibited or beeause the metabolism of the cells within which they grow is 
ltered in such a way as to make their growth impossible. 

At least three different methods for inhibiting the growth of cancer cells 
may in faet be visualized. . First we could interfere with their growth by tak- 
ing advantage of some specific difference in the metabolism of malignant cells 
as compared to that of normal cells. This method is comparable to the dif- 
ferential inhibitory action of chemotherapeutic agents on bacteria. 

It would result in the slow starvation and consequently in the eventual 
death of the malignant cell. It is based on an old concept, probably incorrect, 
that “the only true parasite in cancer is the cancer cell itself.” Second, if we 
assume that some self-propagating intracellular viruslike agent is responsible 
for the abnormal bahavior of the malignant cell, it would be possible to alter 
the metabolie activity of the cells in such a way that they would no longer 
support the intracellular multiplication of this virus-like agent. This is com- 
parable to methods already in use in the modification of viral infections. If 
success were achieved by this method, a remarkable situation might develop. 
The cells would not necessarily be killed, but would become quiescent. Con- 
sider, for example, a primary liver cell carcinoma with multiple nodules in the 
liver and metastases to the lungs and bone marrow, and assume that the intra- 
cellular viruslike agent responsible for the malignant character of the cells 
could be made to disappear or become dormant. The result would be a 
reversion of the cells to normal liver cells, which would leave nodules of 
iormal liver tissue in the liver, lungs, and marrow. 

That such behavior is not impossible is suggested by two well-proved 
facts. First, it is well recognized that cells from highly malignant tumors, 
such as melanoma, or carcinoma of the breast, may be carried to the brain or 
other organs and lie dormant for twenty years or more, following which they 
nay resume their malignant behavior. Although no one has been able to study 
such cells during the dormant period, it seems probable that their quiescence 
nay be eaused by the temporary suppression of the enzymatic machinery 
which originally resulted in their becoming malignant. A still better example 
is to be found in the oceasional transformation of a malignant, undifferentiated 
neuroblastoma into a benign ganglioma. When this happens, the tumor mass 
is converted from a cellular structure, with many mitotie figures, into a tissue 
whieh contains harmless ganglion cells and neuroglial tissue, and resembles 
normal gray matter of the brain. The so-called organizers, which are inter- 
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mediate between genes and enzymes, presumably are involved in this remark 
able process, and perhaps the problem is essentially that of re-establishing th: 
activity of organizers. 

The third method of combating malignant growth by enzymatic alteratio: 
is somewhat speculative, and is based on what is known of the activity o! 
plant hormones or weed killer. Certain plants may be killed, selectively, a: 
you know, not by blocking their metabolism but by stimulating it to abnor 
mally rapid activity. 

Now, with the general statement that cancer cells are malignant in behavior 
because of some relatively permanent alteration in their enzymatie machinery 
(whether it be qualitative or purely quantitative), let us examine some of the 
classic theories regarding the etiology of tumors. 

All textbooks, even those just off the press, carry the statement that there 
is no one cause of cancer. I question even this generally agreed upon concept. 
If the tubercle bacillus had not been discovered, we might now be saying that 
there was no one cause for tuberculosis—such things as heredity, chronic fatigue, 
and poor nutrition could all be given as causes. With the discovery of the tuber- 
ele bacillus, we had to unify our thinking, and I think it likely that the discovery 
of some basic mechanism of malignant change may make it necessary for us to 
unify our thinking concerning the cause of cancer. Duran-Reynals has obtained 
evidence that the etiologic agents of Rous sarcoma and of leucemia in chickens 
may be antigenetically closely related, and that under certain conditions such 
agents may cause necrosis rather than neoplasia. 

Present evidence implicates in a definite way at least seven factors: hor- 
mones, vitamins, enzymes, genes, plasmagenes or other cytoplasmic particles, 
mitochondria, and viruses, while still retaining chronic irritation, chemical ear- 
cinogens, embryonic displacements, and certain types of trauma as contributing 
or precipitating factors. 

Heredity is of course synonymous with the genetic factor, although recent 
studies of plasmagenes suggest that there may be a mechanism by which acquired 
characteristics may be transmitted from cell to cell. 

Twenty years ago the involvement of these various factors seemed to point 
in many different directions. Recent work has brought them much closer to- 
gether than could have been anticipated, and they all appear to have a common 
denominator in that they all affect enzyme systems. You all know how enzymolo- 
gists and students of vitamins suddenly began to find that their paths converged 
and united. Hormones probably work through the medium of enzyme systems, 
if they do not actually participate in them. Viruses and genes, although origi- 
nally regarded as quite unrelated, are now known to have so many properties 
in common that they must be regarded as closely related. They are of the same 
size, and they both multiply within cells and only within cells. A cell in which 
a virus has established a residence has had a transmissible characteristic added 
to it not unlike a new gene or plasmagene. Some true viruses are eliminated by 
the development of immunity, while others become permanently adjusted and 
lie dormant. Moreover, vitamin deficiencies are known to light up dormant 
virus infections. 
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Certain enzyme systems are known to be controlled by genes, and thus the 
terrelation of the seven factors which I mentioned is almost complete. 
The basic nature of the malignant change in cells still eseapes us, but at 
ast such questions as “Is cancer hereditary?” or “Is cancer a virus disease?” 
ive ceased to have much meaning. The various theories are no longer alterna- 
ve but interdigitating, and appear to await only a master theory which will 
nthesize them. Malignaney is probably the result of an organic or functional 
disturbance in the eytologie machinery, and may have many causes in the sense 
iat the disturbance may be caused by abnormalities in various parts of the 
iachine or even by the addition of new mechanisms which do not belong in 
iormal cells. The causative agents, if derived from cytologic constituents, would 
also differ from one type of tumor to another because each type of cell has its 
wn individual components. The theory elaborated by the late Dr. Green’ that 
malignaney was the result of hybridization of viruses by plasmagenes, makes a 
strong appeal to the imagination. 

We are able to induce malignant change in normal cells at will by the use 
of specifie chemicals. Unfortunately we have found no way of changing malig- 
nant cells back to normal cells. The nearest approach to such a change (other 
than the use of folie acid inhibitors in leucemia) was obtained in a sarcoma of 
the rabbit by infecting the tumor cells with a virus. Little work has been done 
in this field. Dual virus infections have been studied apart from malignancy, 
and it is known that when two viruses enter the same cell, one may interfere 
vith the growth of the other. Possibly the solution of the cancer problem may 
he found in some unexplored field such as this. The most promising recent ap- 
proach is that by Moore,? who found that Russian encephalitis localizes in and 
destroys a malignant tumor of mice. The difficulty is that this infection also 
kills the mouse, but some way may be found to obviate this difficulty. 

DuBuy and Woods,* working with virus diseases in plants, presented evi- 
denee that viruses may be derived by mutation from normal particulate ecompo- 
nents of the eytoplasm, comparable to mitochondria, and their work suggests 
that the etiologic agents of animal cancers may arise in a similar way. As we 
have said, mitochondria are closely related to enzymatic activity. If we assume 
that hormones may participate in enzymatic processes, or may even form essen- 
tial components of normal enzymes or co-enzymes, as the vitamins are known to 
do, then it follows that abnormal hormones (or carcinogenic hydrocarbons, which 
are chemically similar to the steroid hormones) might result in the formation of 
ibnormal enzymes or co-enzymes. In this way, a permanent and self-propagat- 
ing neoplastic agent might arise. 

Although the idea that cancer is of infectious etiology is very much in dis- 
repute, it seems to me that we are forced to reconsider the question. No one 
lenies the virus causation of certain tumors of lower animals such as the Rous 
sareoma of chickens, the Shope papilloma of rabbits, and Liicke’s carcinoma of 
the frog kidney. It is customary to say that these are exceptions, and should be 
disregarded, since there is no evidence of the viral etiology of mammalian 
tumors. To me, they are very important exceptions, which cannot be dismissed 


so easily. 
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The discovery of Bittner’s milk factor in cancer of the breast in mice is 
still more difficult to disregard. This agent has many properties in common wit! 
true viruses. Its presence in any particular female mouse is an important facto: 
in determining the probability that cancer will develop. It is filterable, self 
propagating, and intracellular in location. It is acquired by young mice natu 
rally by the ingestion of milk, but may be acquired artificially by injection, just 
as viral infections may be acquired. 

Most virologists violently oppose the idea that this agent represents a vira! 
etiologic factor in cancer of the breast in mice, since the mere presence of the 
agent does not necessarily lead to cancer. Genetic and hormonal factors are 
apparently more important in initiating cancer than the presence of the milk 
factor. Moreover, the milk factor, when injected subeutaneously, for example, 
does not cause sarcoma locally, as methylcholanthrene does, but causes carcinoma 
in breast tissue at a distance from the site of injection. It seems to me that of 
these three factors, the one which should be regarded as the true cause is the one 
which is present in cells and is passed from cell to cell. 

Let us compare the behavior of the milk factor with that of true viruses. 
True viruses often are organ specific, just as the milk factor is, and cause lesions 
at a distance from the site of inoculation. True viruses may lie dormant for 
indefinite periods. The psittacosis virus in pigeons, for example, may cause no 
illness in pigeons on an adequate diet, but becomes active and causes fatal in- 
fection if the pigeons develop thiamin deficiency. Certainly this would not lead 
us to believe that the true cause of psittacosis was thiamin deficiency! Treat- 
ment with estrogens has been shown by Sprunt* to suppress experimental vaccinia 
infection in rabbits, and herpes infection may occur repeatedly during men- 
struation. The carcinogenic hydrocarbons also definitely influence the oceur- 
rence and localization of several viral infections. Moreover, trauma will cause 
the localization and activation of latent viral infections. Age is just as impor- 
tant in viral infections as in cancer. Heredity is definitely a factor in the de- 
velopment of the clinical manifestations of several viral infections. In short, all 
of the environmental, genetic, hormonal, and dietary factors which are involved 
in the etiology of cancer are definitely involved in the etiology of viral infee- 
tions, if by the term “etiology” we mean the causation of clinical manifestations. 

The chief difference between neoplastic viruses and the more typical 
viruses is that the former are better adapted to intracellular growth, and 
cause proliferation of cells rather than destruction of cells. 

It may appear that I am being irrelevant in discussing viruses in a paper 
on enzymatic factors in eancer, but certain well-adapted viruses undoubtedly 
determine intracellular enzymatic patterns. In insect tissues the so-called 
symbionts, which are intracellular rickettsia-like bodies, actually determine 
the specific functions of certain types of cells. If normal cells may be re- 
garded as bags of enzymes, they can equally well be considered as bags of self- 
propagating viruslike agents. Similarly the malignant cell may be regarded as 
a bag of abnormal enzymes or as a bag of abnormal viruslike agents. 

Now what can we say specifically about the enzyme content of cancer cells 
as compared to normal cells? This is a large field, and I can discuss it only 
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riefly. Dr. Greenstein,’ of the National Cancer Institute, has studied this 
uestion extensively, using suspensions or extracts of tissues, and testing them 
or enzymatie activity of many different types. He has found that normal 
issues vary widely in their enzymatic patterns. These variations are, how- 
ver, quantitative rather than qualitative. Tumors appear to have qualita- 
ively the same types of enzymes as normal tissues, but the enzymatic patterns 
f tumor tissues of various types are much more uniform than the enzymatic 
atterns of normal tissues of various types. In fact, tumor tissues tend to 
‘converge, enzymatically, to a common pattern. This enzymatic pattern which 
is rather uniformly present in tumor tissues is rather similar to the enzymatic 
attern of embryonic and fetal tissues. This suggests that the malignant 
change may be essentially the result of a recall of embryonie types of metabo- 
ism. Possibly this reversion occurs as an escape mechanism, when normal 
modes of metabolism are blocked by poisoning. 

A peculiarity of malignant tissues is the low concentration of cytochrome 
(‘ which they possess, together with an abnormally large excess of cytochrome 
oxidase. Thus when a large amount of cytochrome C is added to malignant 
tissues in vitro, the oxygen consumption increases more than in the ease of 
normal tissues. 

In view of the relationship between vitamins and enzymatic activity, it is 
interesting to note that the vitamin content of tumor tissues of various types 
is also relatively uniform and econstant—much more so than the vitamin pat- 
terns of different normal tissues. 

The enzymatie pattern of tumor tissues is often reflected in the blood 
serum. In certain types of cancer, the blood shows lowered esterase activity 
and inereased activity of the phosphatases and of the fermentation enzymes 
zymohexase and isomerase. Although not absolutely specific, very high values 
for alkaline phosphatase are characteristic of osteogenic sarcoma, while an 
increase in serum acid phosphatase is characteristic of disseminated carcinoma 
of the prostate. These high blood phosphatase levels are apparently due to 
absorption of these enzymes from the respective types of tumor tissue, since 
they are present in tumor tissue in high concentrations. 

You are all familiar with the definite effects caused by estrogens on 
experimental cancer, and also on cancer of the prostate and breast in human 
beings. There ean be little doubt that these effects are exerted through the 
medium of enzyme systems. 

Kensler and Rhoads® have studied in detail the enzymatie factors involved 
in liver eaneer produced in rats by feeding dimethyl-amino-azobenzene, or 
butter yellow. They apparently have shown that enzymes containing the SH 
group, as well as the carboxylase enzymes, are inhibited by certain oxidation 
products of butter yellow. These compounds also reduce the riboflavin con- 
tent and the oxygen consumption of liver tissue, as well as the content of cyto- 
chrome oxidase and succinoxidase. Dietary supplements of riboflavin and 
easein protect the rats against cancer development. Thus it seems probable 
that the SH group of enzymes may be of importance in this type of cancer. 
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It will probably be a long time before information gained from enzymati 
studies of cancer tissue can be applied to the control of cancer. Nevertheless 
it may at least be said that important steps have been taken in the righ 
direction. History teaches us that empirical trial and error methods hav: 
usually come out far ahead of the logical methods of approach, but it woul 
be unsafe to rely on this in cancer research. Moreover, empirical methods 
important as they are, do not solve any basie problems. 

The main concept which emerges from this somewhat discursive considera 
tion of metabolic factors in relation to cancer is the following. Whether w« 
approach the study of cancer from the point of view of genetics, hormones, 
dietary factors, cytology, enzymology, virology, or carcinogenic agents and 
other environmental factors, we are eventually led to the same concept, namely, 
that malignant cells contain self-propagating particulate agents which are 
passed from cell to cell in mitotie division and which are the eause of their 
abnormal behavior. These agents may be formed by mutation of normal cyto- 
logic constituents, or may be set into action from a dormant state, when cells 
are acted on by carcinogens. Whether we regard these self-propagating agents 
as viral, genetic, extrachromosomal, or enzymatic does not appear to be par- 
ticularly important. What does seem important to me is that they have be- 
come adapted to reproduction within their host cells, and that therefore the 
problem of cancer can be approached rationally by a study of the factors 
which influence host-parasite relationships. I also believe that histochemical 
enzymati¢ studies may play an important role in the future of cancer research, 
since such studies promise to give us evidence of the presence and activity of 
the intracellular agents which determine the metabolie peculiarities of malig- 
nant cells. It seems likely that the cancer problem may eventually be solved 
by studying phenomena which are concerned with selective enzymatie inhibi- 
tion and the host-parasite relationship, if we use the latter term in its broad- 
est sense. 
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THE GROUND SUBSTANCE OF CONNECTIVE TISSUES AND ITS 
TRANSFORMATION IN NORMAL AND PATHOLOGIC CONDITIONS 


IsmpORE GERSH, PH.D., Cuicaeo, ILL. 


ROUND substance of connective tissue and the homogeneous component of 

the basement membrane are closely related substances. They contain 
glycoprotein (s) which forms an optically homogeneous medium of fluid to gel- 
like consistency. They infiltrate and enclose a network of oriented fibrils and/or 
fibers. The altered region which lies between the ground substance of the stroma 
and other cells (whether ectodermal, entodermal, or mesodermal) forms the 
basement membrane. It has been suggested that ground substance including 
basement membrane is polymerized and presumably structurally organized on 
a submiecroseopie level. The degree of polymerization varies depending on age, 
activity and degree of pathologic change. During development and with in- 
creasing age, the basement membrane of the skin of the rat becomes progressively 
more prominent and the ground substance increasingly difficult to extract. 

Fibroblasts contain a variable number of minute granules of similarly non- 
reactive glycoprotein. These may represent secretion product which is trans- 
formed into ground substance. This impression is based on changes observed in 
their granule content in inflammation, in capsule formation, in seurvy, and in 
the growth of the placental villi. 

Fibroblasts and ground substance in and around slowly growing (or re- 
gressing) and rapidly growing transplanted tumors were studied in mice. In 
rapidly growing tumors, the ground substance of the tumor stroma and capsular 
stroma becomes water-soluble and the hyperplastic fibroblasts in the latter site 
are rich in seeretory granules. In slowly growing tumors, the ground substance 
is not water-soluble, and the capsular fibroblasts do not contain many granules. 
When Evans blue is injected intravenously in tumor-bearing animals, it is con- 
centrated in the region of the tumor. When present it is almost whollv present 
in the sites containing altered, water-soluble glycoprotein. Collagenase has been 
identified in preparations of several human tumors and in hepatomas induced 
in rats by butter yellow. This enzyme is capable of converting water-insoluble 
ground substance to the water-soluble state. 


From the Department of Anatomy, University of Chicago. 


157 








GRANULOMA PYOGENICUM 


DonaLp A. Kerr, D.D.S., M.S., ANN ARBor, MICH. 


HE lesion designated granuloma pyogenicum occurs commonly in the skin 

and the mucous membranes and is well recognized by the dermatologist 
It has not received equal attention by all pathologists, dentists, and clinicians. 
To the patient and the clinician who are not familiar with the lesion, it is fre 
quently viewed with alarm because it appears rapidly and tends to recur fol- 
lowing partial removal. The lesion therefore frequently is thought to be malig 
nant. Histologically, it is misinterpreted as granulation tissue or more often 
as an infected hemangioma. 

Because the lesion frequently is misinterpreted clinically and histologically 
and since the lesions of the mucous membrane have not been appreciated fully 
in the field of dentistry, the literature was reviewed and the available informa- 
tion was correlated in this review of 289 cases. 


Historical 


In 1870 Bollinger,’ and in 1884 Rivolta, described botryomycosis in horses 
following castration. In 1897 Poncet and Dor*! described a lesion in man which 
was comparable to that described by Rivolta, and designated it botryomycosis 
hominis. Following the original description of Poncet and Dor in the French 
literature, several reports appeared in the German literature,** ** °°? some 
of which questioned the etiology and terminology. The first report in the 
American literature was that of Hartzell in 1904.*° A second report of cases with 
a review of the literature was made by Wile in 1910.°° For a period of time 
only ease reports were found in the literature. In 1925 Michelson* reported 
a series of cases and reviewed the literature. In 1932 Montgomery and Culver** 
added another series of cases and suggested a relationship to high blood pressure. 
In 1936 Berger and associates* questioned the etiology of the disease and sug- 
gested that there was a human counterpart to animal botryomycosis, but that 
it should not be confused with granuloma pyogenicum. The only attempt to 
produce the lesion experimentally was made by Kimmelstiel and Easley.** 
Series reports by Lenormant*® in 1910, Michelson in 1925,*° and Montgomery 
and Culver in 1932,*° in addition to numerous case reports, account for the 
most important significant contributions in the literature. 


Terminology 


When Poncet and Dor*' described the lesion in man, they designated it 
botryomycosis hominis, assuming that the lesion was the same as that described 
by Rivolta®** in horses. The work of Sabrazés and Laubie®® and Bodin® indi- 
cated that the streptococcus was the etiologic agent of the lesion of granuloma 
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pyogenicum. The German authors introduced a descriptive terminology; 
\\iittner®® suggested the term granuloma telangiectodes because it. describes the 
stologie appearance of the lesion. Frederic’ used the term granuloma 
ediculatum benignum to describe the histologic changes as well as some of the 
clinieal characteristics of the tumor. Several authors used the term granuloma 
langiectaticum pediculatum for the same reasons. In 1903 the term granuloma 
yogenicum appeared in Crocker’s'! text on skin diseases, although Hartzell, 
whose paper was published in 1904, is credited by Wile and others with sug- 
vesting the term granuloma pyogenicum, which is generally accepted at the 
‘resent time except by the French, who designate the lesion pseudobotryomycosis. 


Material 

The 289 cases in this study were collected from the routine surgical diag- 
nostic material submitted to the Department of Pathology of the University of 
Michigan over a twenty-five-year period, so that the distribution of lesions is 
representative of a large population group. There may have been a high pro- 
portion of oral lesions since the surgical material from the School of Dentistry 
of the University of Michigan is included in this material. The material was 
received from outside hospitals and clinies, or from private practitioners and, 
therefore, only the cases from our own dental clinic and University Hospital 
have complete histories. This incompleteness in recording is a disadvantage in 
the correlation of trauma with the appearance of the lesion and the assembly 
of other statistical data. 

Etiology 

The early writers, as the terminology indicates, incorrectly interpreted the 
lesion as mycotic. However, with study of this and other infections, it was 
shown that streptococci might produce colonies with characteristics of fungi. 
Kitt®® suggested that staphylococci might produce this lesion, but accepted 
botryomyecosis as a disease entity. Sabrazés and Laubie*® discussed the non- 
specific character of the lesion and associated it with staphylococci. Bodin,* 
in baeteriologic and inoculation experiments, identified the bodies found in 
the lesions as staphylococci. Magrou*® also demonstrated that the mycotic-like 
colonies were staphylococci and the lesions could be produced by the injection 
of an appropriate number of organisms. His work could not be duplicated. 
Kimmelstiel and Easley** attempted to produce the lesion experimentally in 
the gastrointestinal tract by using fish bone as a foreign body in addition to 
staphylocoeei. They thought that a foreign body was required to produce the 
lesion. 

There seemed to be agreement by recent writers that the granuloma pyo- 
genicum resulted from some minor trauma which provided a pathway for in- 
vasion of microorganisms, to which there was a characteristic tissue response 
due to the low virulence of the organisms. Curtis'* suggested that the vascular 
proliferation resulted from localization of the infection in the wall of a blood 
vessel. Montgomery and Culver*® reported three of five cases in which high 
blood pressure was associated and suggested that “there might be some eti- 
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ological connection between the two phenomena.” They noted that “hi: 
tologically the tumor is nothing more than granulation tissue, particular! 
rich in capillary blood vessels, and that, therefore, anything, that may giv: 


rise to exuberant granulation tissue may cause it.’’ They also suggested tha 
it was probable that the staphylococci and streptococci were incidental anc 
not etiological factors. 

The findings in the present material appear to agree with the sugges 
tions of Montgomery and Culver.*® Fifty-seven typical cases from various 
anatomical locations were selected and the sections were stained with Gram’s 
stain. The characteristic mycotic granules could not be demonstrated in an) 
of the cases, but in the lesions with an ulcerated surface, typical colonies of 
saprophytic organisms often were present in the exudate. In the nonulcerated 
lesions the usual flora of the skin or mucous membrane was present and few 
if any’ organisms could be demonstrated in the granulation tissue. In the le- 
sions with an ulcerated surface, organisms could be demonstrated in the super- 
ficial granulation tissue. At the surface the organisms sometimes grew in 
colonies, but beneath the surface were distributed uniformly throughout the 
granulation tissue. Gram-positive and gram-negative cocci and rods were dem- 
onstrated. In the oral lesions the variety of organisms was characteristic of 
the oral flora. Only scattered organisms were found in the deeper parts of the 
lesions. In a few cases phagoeytized organisms were demonstrated in the deeper 
parts of the lesions, and in one they appeared in the wall of a capillary. In 
sections of the base of the lesions organisms could not be demonstrated. The 
response of the tissue appeared to be an overzealous healing process in re- 
sponse to trauma rather than specific infection, and the organisms present in the 
lesions were thought to be contaminants from the skin or mucous membrane. 

While no specific etiologic agent has been detected, the lesion has a some- 
what characteristic histologic picture. Excessive granulation tissue is pro- 
duced, characterized by marked endothelial cell proliferation and results in 
numerous vascular channels and spaces of variable size. Similar morphologic 
changes characterize the so-called pregnancy tumor or granuloma gravidarum 
which occurs on the gingiva in about 1 per cent of the patients having gingi- 
vitis gravidarum. The gingivitis of pregnancy also is characterized by vascu- 
lar proliferation and the formation of many new vessels, The increased vas- 
cularity is attributed to endocrine stimulation. In granuloma gravidarum the 
changes are more intense and localized to a smaller area, but indistinguishable 
from granuloma pyogenicum elsewhere in the body. It may be possible that 
with injury there is an innate tendency for overzealous repair, which is charac- 
terized by vascular proliferation. Endocrine stimulation might be effective 
in an area where minor trauma occurred. 

Montgomery and Culver*® drew an analogy between granuloma pyogenicum 
and keloid, pointing out that both are tissue responses to injury which occur 
spontaneously, grow to a certain size, and when removed recur to the previous 
size. Granuloma pyogenicum does not recur if adequately removed, while 
keloid, even though completely removed, frequently recurs and attains greater 





GRANULOMA PYOGENICUM 161 


ze. The tendency of keloid to recur is an indication of its inherent character. 
hese investigators indicated that there was no tendency for keloid to develop 

an area from which a granuloma pyogenicum had been removed. They con- 
uded that “the analogies are altogether too striking to be lightly cast aside.” 
Ve do not have in our material keloids forming in areas from which a granuloma 
yogenicum has been removed, but we found evidence of healing of the lesions 
hich resulted in the formation of small fibroepithelial papillomata, histo- 
iwically similar to keloids. In this series of cases varying degrees of healing 
ere noted. Most of the lesions became ulcerated and continued irritation and 


nfeetion delayed the healing. 


It appeared that granuloma pyogenicum was a response of a particular 
ype to injury with the production of a small uleer which, due to infection and 
rritaticn, did not heal. The abundant granulation tissue produced by the at- 
tempted healing produced the characteristic lesion. This response was s9 uni- 
orm that it established the condition as an entity which might be produced or 
nfluenced by some intrinsic factor. The appearance of two lesions simul- 
taneously on the finger and lip in one patient supported the suggestion of an 


intrinsic factor. 
Clinical Findings 

Granuloma pyogenicum was usually an elevated lesion. Many were at- 
tached by a small pedicle but others were sessile. The character of the lesion 
varied with age and anatomical location. The lesions, especially when young, 
were soft but not friable in consistency. The older lesions were firm and sug- 
gested fibromas or keloids. The surface was usually smooth, but lobulations 
were present due to the superficial, dilated vascular spaces which produced a 
raspberry appearance. The majority of the lesions were ulcerated and some 
exuded purulent material. Most were crusted and some had a warty appearance. 


TABLE I, DwuRATION* 
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*Duration in 114 cases in which duration was known. 


The lesions had a tendency to hemorrhage, especially when manipulated or 
traumatized. The color varied from bright red to purple, depending upon the 
age of the lesion and the degree of congestion and stasis. If hemorrhage had 
oceurred into the lesion, it beeame melanotie brown in color. The marked ten- 
deney to bleed has resulted in the term ‘‘bloody wart.’’ The onset of the lesion 
was insidious and the patient might not recall a coincident injury. The lesions 
reached full size in a short time and remained so for indefinite periods. (Table 
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Fig. 1.—(Magnification, x30; hematoxylin and eosin stain.) Four cases showing various 
clinical and pathologic forms of granuloma pyogenicum. 

A, Slightly elevated sessile lesion from the lip of a 57-year-old woman. The lesion oc- 
curred two weeks following injury during extraction of a tooth and was present for three 
months. Lobulated appearance in submucosa is evident. 

B, Somewhat elevated but broad, flat lesion from the hand of a 35-year-old man. The 
marked epithelial proliferation at the border tends to produce a papillomatous character. 

C, Lesion from the dorsum of the tongue of a 62-year-old man, present two weeks, show- 
ing papillomatous configuration and resembling a circumvalate papilla. Ulcerated surface 
with heavy inflammatory infiltrations. 





GRANULOMA PYOGENICUM 163 


.) If inadequately removed, the lesions rapidly grew to the original size and 
came static. The lesions were insensitive to manipulation. In some cases 
here was associated adenitis and lymphangitis. (Fig. 1.) 


Fig. 1.—D, Lesion from forearm of a man. Papillomatous lesion with slender stalk. Nu- 
merous dilated vascular spaces engorged with blood are present, both deep in the lesion and at 
the ulcerated surface. This produced stippled red character and was responsible for the tend- 
ency to hemorrhage. 


Granuloma pyogenicum occurs almost equally in both sexes, with a slight 
tendeney to occur more frequently in the female. In our series the sex was 
known in 264 eases, and 153, or 58 per cent, were females and 111, or 42 per cent, 
males. Michelson*® reported 26 cases in which the sex was known, and 16, or 61 
per cent, occurred in females, while 10, or 39 per cent, occurred in males. In 
Montgomery and Culver’s*® series of 55 cases, 39, or 71 per cent, were in females 
and 16, or 29 per cent, were in males. Legroux,** however, reported the opposite 
incidence in 50 cases; 32, or 64 per cent, were in males while 18, or 36 per cent, 
were in females. The difference in sex incidence does not appear to be significant 
except in specifie situations such as the gingiva. Of our 64 gingival lesions the 
sex was known in 53, and 39, or 73 per cent, were in females, while only 14, or 
27 per cent, occurred in males. This is significant because of the tendency for 
this lesion to oceur in association with gingivitis gravidarum. 

The age incidence is not significant. The youngest patient in the series was 
1 year, 6 months of age and the oldest, 83. Each five-year age group from 16 
through 60 years exhibited approximately an equal number of cases. (Table II.) 


The location of the lesion was significant in diagnosis and etiology. Skin 
and mucous membranes were involved. In previous reports a decided predilec- 
tion for the skin was noted. Lenormant*® reported 126 cases with 107 in the 
skin and 19 in mucous membranes. Michelson*> reported 29 cases, 14 in the 
skin and 13 in the mucous membrane. In our series the location was known in 
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280 cases and 169 involved mucous membrane while 111 affected the skin. Th 
highest incidence was in the oral region in which there were 143 cases involvin 
gingiva, lip, tongue, and buceal mucosa. The nasal mucous membrane was th 
site of the lesion in 21 cases, probably associated with the habit of ‘‘ picking th 
nose.”’ The gingiva was the most common oral location with 64. (Table III. 


TABLE IIT, Age DISTRIBUTION* 


- AGE "INCIDENCE — INCIDENCE _ 








0- 5 4 41-45 18 

6-10 6 3-50 14 
11-15 9 51-55 9 
16-20 19 56-60 12 
21-25 15 31-65 ; 
26-30 21 36-70 
31-35 12 -75 
36-40 15 3-80 


~ Total 





*Age distribution in 169 cases in which the age was known. 


In 53 instances lesions occurred on the hands and 44 of them were on the 
fingers. Of the other 58 lesions of the skin in the series, 22 were on the face 
and 36 were distributed over the trunk and extremities. The location of the 
lesions suggested trauma as an etiologic factor. The hands and the oral mucosa 
are traumatized frequently and the majority of lesions occurred in these areas. 


TABLE III, ANATOMICAL DISTRIBUTION* 








“Mucous Membrane —— 169 Skin 
Oral cavity 143 Hand 
Gingiva 64 Finger 
Lips 40 Palm ; 
Tongue 20 . Face (no location) 
Bueceal mucosa 11 Nose 
Alveolar socket 4 Chin 
Angle mouth Ear 
Naris 21 Trunk 
Nea 2 ka ‘ Back 
— _— . Abdomen 
Tonsil 2. Chest 
Breast 
Shoulder 
Extremities 
Leg 
Arm 
Foot 
Sealp : 
Total 280 


*Anatomical distribution of 280 cases in which the location of the lesion was known. 








The nasal mucosa also is traumatized frequently. In this series a history of 
trauma was obtained in 36 per cent of the 280 cases. This is lower than reported 
by Michelson, but may be attributable to the method of collecting the material. 
Michelson’s cases were collected clinically, while, with the exception of the 
material from the Dental School, our cases were collected from the pathologic 
diagnostic material, and a complete history was not available. 
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Histologic Changes 


Granuloma pyogenicum is characterized by granulation tissue similar to 
{nat found in any healing wound, but in this instance it is more exuberant and 
confined to a localized area. The most constant and characteristic feature of 

e lesion is extreme endothelial proliferation and formation of numerous vas- 
ilar spaces (Fig. 2). Fibroblastic proliferation is associated, but usually plays 
minor role in the development of the lesion. The cellular infiltrations vary 
ereatly in number as well as in kind, depending upon the location of the lesion 
id degree of ulceration. Usually granuloma pyogenicum is a papillomatous 
pedunculaied nodule of small size arising in the submucosa or corium (Fig. 

The epithelium covering the surface is thin and atrophic, while at the 
order there is hyperplasia and often hyperkeratosis. The epithelium at the 
mmediate border of the lesion proliferates and partially encapsulates the 
eranulation tissue. In many of the lesions the epithelium at the summit of the 
lesion is uleerated and the surface is covered by inflammatory exudate. (Fig. 4.) 
Vascular spaces are seen at the ulcerated margin and produce a hemorrhagic 
character in the exudate as well as being responsible for bleeding. 


‘ig. 2.—(Magnification «100; hematoxylin and eosin stain.) Higher magnification of 
A, showing nodular areas of endothelial proliferation and numerous large vascular 


Beneath the epithelial surface in the submucosa or corium there are rela- 
ively well-cireumscribed areas of connective tissue and endothelial proliferation. 
i some instances this has a lobulated appearance with the lobules extending 
ito the submucosa and panniculus. (Fig. 5.) Fasciculi of connective tissue 
adiate from the base or site of origin of the lesion into the granulomatous mass. 
etween these fasciculi are masses of endothelial cells which show proliferative 
ctivity, and in some instances numerous vessels of capillary character are 
roduced and many become dilated endothelial-lined spaces. (Fig. 6.) In 





Fig. 3.—(Magnification, x30; hematoxylin and eosin stain.) Papillomatous lesion from 


the right temporal region of a woman aged 26 years. Lesion present about six weeks. The 
epithelial proliferation at the border of the lesion is shown. The epithelial-lined space in the 
center of the mass is a dilated sebaceous gland orifice. Higher magnification (100) shows 
a solid area with marked proliferation of endothelial cells without the formation of blood 
vessels. Connective tissue septa and area of vascularization. 


Fig. 4.—(Magnification, x20: hematoxylin and eosin stain.) Sessile ulcerated lesion 
from finger of woman, aged 42 years. Marked epithelial proliferation at border. The surface 
is ulcerated and covered with a crust. 
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some lesions the endothelial cells do not organize in a specific pattern but are 
found in solid masses, giving the appearance of a, very cellular, relatively 
avascular endothelial neoplasm. (Fig. 7.) These characteristics may be seen 





Fig. 6. 


Fig. 5.—( Magnification, X30; hematoxylin and eosin stain.) Pedunculated lesion from 
middle finger of woman, aged 44 years. The lesion had been present for several weeks. Nod- 
ular masses of endothelial proliferation are shown in corium. Ulcerated surface. 

Fig. 6.—(Magnification, «100; hematoxylin and eosin stain.) Granuloma pyogenicum 
from gingiva of woman, aged 29 years. Splinter of wood in area two years previously with 
residual small mass which had increased in size in the past few months. Patient was seven 
months pregnant. Areas of fibroblastic and angioblastic proliferation. The vascular spaces 
are large, irregular, and have a single layer of endothelial cells forming their walls. 


in a single lesion. The deeper and older portion of the lesion is characterized 
by nests of proliferating endothelial cells. Vascular spaces of varying size, 
having some connective tissue in their wall, are surrounded by mature and 
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often abundant stroma. (Figs. 2 and 3.) There is a gradation from this mature 
tissue at the site of origin to that of young granulation tissue at the periphery. 
In the peripheral areas the vascular spaces are large and numerous and without 
a wall of supporting tissue. The vascular spaces are in a delicate young pro- 
liferating matrix. (Fig. 8.) The pattern of the vascular change often is included 
in the descriptive name of the lesions. In those in which endothelial prolifera- 
tion is marked with tendency to form small vessels, the term telangiomatosum 
is added. In those showine marked formation of vessels and dilated vascular 
spaces, the term telangiectaticum is used. 

Cellular infiltrations are interspersed throughout the connective tissue and 
in some instances in the endothelial areas. The cells vary in type and quantity, 
depending on the condition of the surface. In the ulcerated lesions there are 
heavy infiltrations of inflammatory cells with polymorphonuclear leucocytes 
predominating. The leucocytes are concentrated in the surface and are less 
numerous and more disseminated in the deeper areas. Also in the deeper areas 
are plasma cells, large mononuclear phagocytes, and only occasional lymphocytes. 
(igs. 6, 7, and 8.) 

Frequently areas of recent and old hemorrhage are found throughout the 
lesion. (Fig. 1.) 

There is a change in character as the lesions become older and show evidence 
of healing. The connective tissue elements become more pronounced and the 
tissue more mature. With healing there is loss of vascular proliferation so the 
vessels become fewer, the small capillaries become obliterated, and the larger 
vascular spaces remain but show thickening of the walls. In the advanced 
stages of healing the residual mass is dense fibrous tissue with only a few 
residual vascular spaces. The structure resembles a fibroepithelial papilloma 
but is more vascular. (Fig. 9.) There is great variation in healing as some 
lesions that had been present for twenty years retained the characteristics of 
the early healing phase, while some present for a few months showed a marked 
tendency to heal. 

The differential diagnosis of the lesion depends upon the endothelial pro- 
liferation. In the lesions characterized by numerous vessels and thin-walled 
vascular spaces, the differential diagnosis must include hemangioma. Granuloma 
pyogenicum is usually cireumscribed in character while hemangioma is poorly 
defined and involves the dermis and subeutaneous tissue. The variation in 
proliferation and vessel size evident from the base to the surface of granuloma 
pyogenicum may not be present in a hemangioma. The tendency for epithelium 
to surround the deeper lesions of granuloma pyogenicum is characteristic and 
not usually seen in hemangiomata. In those cases in which the endothelial 
proliferation is marked but without the formation of vessels, the lesions must 
be differentiated from hemangiosarcoma and Kaposi’s sarcoma. In hemangio- 
sarcoma there is a tendency for panniculus and muscle to be invaded. The 
invasion is irregular and poorly circumscribed, unlike granuloma pyogenicum. 
In Kaposi’s sarcoma the vascular foci and the cellular detail may be somewhat 
like granuloma pyogenicum, but the histologic clue is the disposition of the 
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Higher magnification of Fig. 


1, B. Marked angioblastic proliferation with slight tendency to form vascular spaces. 


Fig. 8.—( Magnification, 
loma pyogenicum from forehead ,of a man, aged 
continuity and the accumulation of exudate. 


lation tissue. 


x100; hematoxylin, and eosin stain.) 
24 years. 


Surface area of a granu- 


) Surface shows loss of epithelial 
Beneath the epithelium is young vascular granu- 
This illustrates the characteristics of the peripheral portion of the lesion. 
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Lesion from tongue of a 


and eosin stain.) 


9.—( Magnification, K30; hematoxylin 


Fig. 
man, present for twenty years. 
A, Papillomatous character of a nearly healed lesion. The central portion is dense con- 
nective tissue containing dilated vascular spaces. ‘ 
hematoxylin and eosin stain.) Higher magnification of Fig. 
F vascular spaces 


connective tissue, the obliteration of the 


B, (Magnification, «100; 
vascular spaces, 


A Shows the hyalinization of the 
with residual endothelial cells, and the thin-walled 
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vascular foci near the epidermis and also isolated about appendages in the 
deeper layers of the dermis. The presence of vascular foci at a distance from 
the surface of the skin is unlike the ordinary pattern of the response of skin 
to inflammation and serves to differentiate Kaposi’s sarcoma from granuloma 
pyogenicum and hemangioma. The usual comparison is between this lesion and 
ulcerated and secondarily infected hemangioma and simple granulation tissue. 


Relationship Between Granuloma Pyogenicum and 
So-Called ‘‘Pregnancy Tumor’’ 

The pregnancy tumor is a lesion of the gingiva which occurs during preg- 
nancy. (Fig. 10. It usually appears about the third month and gradually 
increases in size until the termination of gestation. Following parturition, the 
lesion subsides and may disappear completely. Usually regression is not com- 
plete and the lesion persists in the involuted state until the next pregnancy, 
when it is again stimulated to growth. It may achieve its previous size rapidly 
and remain in that state for the entire period of pregnancy or it may, in rare 
instances, grow during the entire state of pregnancy. The behavior of the 
lesion is believed to be the result of excessive hormonal stimulation and occurs 
in about 1 per cent of patients with gingivitis of pregnancy. 





Fig. 10.—Granuloma gravidarum occurred during the sixth month of pregnancy. Gradu- 
ally increased in size until parturition. teduced one-third in size post-partum. Photograph 
two months post-partum 

Histologically, the lesion cannot be distinguished from granuloma pyo- 
genicum and the diagnosis of pregnancy tumor is possible only when one knows 
the physiologie state of the patient. This lesion, because of clinical behavior, 
histologic appearance, and prognosis, is identical with granuloma pyogenicum, 
but in this instance the systemic factor, which always plays a part in the etiology, 
is known. (Fig. 11.) This would be much better deseribed as granuloma gravi- 
darum, which would indicate its histologic character as well as the physiologic 
condition with which it is associated. A few cases of this lesion have also been 
found associated with pubertal gingivitis, which is also related to a disturbed 
endocrine balance. Such cases are interesting with reference to systemic factors 
and etiology, but are infrequent and do not warrant special terminology. They 


are basically granuloma pyogenicum. 
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Relationship Between Granuloma Pyogenicum and Epulis 
The term epulis does not denote a specific lesion, simply a tumor of the 
gingiva, The two lesions most commonly found in this group are the peripheral 
giant cell tumor and the so-called fibroid epulis. Both lesions, like granuloma 





Fig. 11.—(Magnification, 100; hematoxylin and eosin stain.) Granuloma gravidarum 
of two months’ duration in a woman, aged 26 years. The lesion has been removed on two other 
occasions with two previous pregnancies. Patient six months’ pregnant at time lesion was 
removed. 





Fig. 12.—(Magnification, 100; hematoxylin and eosin stain.) Characteristic changes of 
granuloma pyogenicum with numerous giant cells of the type seen in peripheral giant cell 
tumor. This lesion came from the gingiva of a woman. 
pyogenicum, are responses to injury. The peripheral giant cell tumor arises 
from the periosteum or periodontal membrane as the result of injury. It is a 
proliferative reparative response characterized by fibroblastic proliferation, the 
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presence of numerous round cells, and varying numbers of giant cells of osteo- 
clastie type. The number and type of inflammatory cellular infiltrations vary 
with the degree of ulceration and amount of secondary infection. These lesions, 
like granuloma pyogenicum, show limitation of growth, tendency to recur unless 
the site of origin is removed completely, and occasionally the lesions heal spon- 
taneously with a residual fibrous mass like a fibroepithelial papilloma. 

The fibroid epulis is the result of exeessive healing that results in the 
formation of an excess amount of mature connective tissue. The lesion is a 
hypertrophic sear and usually is designated a fibroepithelial papilloma. It 
occurs in some instances as the healed phase of either a granuloma pyogenicum 
or a peripheral giant cell tumor. Mixed lesions may be present in which the 
characteristics of both the peripheral giant cell tumor and granuloma pyogenicum 
are present in the same lesion. (Fig. 12.) Also, granuloma pyogenicum and 
fibroid epulis are seen in the same lesion. It is, in all cases, difficult to determine 
which was the initial lesion and which was superimposed. The simultaneous 


occurrence of these lesions suggests a common etiology. 


Discussion and Comment 

Granuloma pyogenicum arises as the result of minor trauma. The response 
is that of healing of tissue but is exaggerated in proportion to the degree of 
injury so that a localized overgrowth of granulation tissue results, The phase 
of the healing process most exaggerated is the endothelial proliferation. There 
does not appear to be evidence that this lesion is a specific reaction to any par- 
ticular infectious agent. /rganisms present in the granulation tissue are of 
little significance as is the isolation of various organisms from the lesions. Their 
presence may give credence to the concept that granuloma pyogenicum does 
not have a specific etiology. The pathologie changes are so characteristic and 
constant that the lesion is described as an entity. There must be some influential 
factor which causes this particular response in certain individuals as has been 
suggested by Montgomery in drawing an analogy with keloids. The governing 
factor could be a general or systemic factor. This factor may be an innate one 
or, as is suggested by the relation between granuloma pyogenicum and granuloma 
gravidarum, the lesion may appear as the result of an acquired physiologic state 
such as hormonal stimulation of the gingival mucous membrane during preg- 
nancy. 

The tendency for these lesions to involute spontaneously and thus produce 
fibroepithelial papillomas, while others remain for years without change, also 
indicates that some factors other than loeal irritation and foeal infection are 
of significance. 

The tendency for the lesions to recur unless the site of origin is removed 
completely might seem to contradict the systemic etiologic factor. However, 
after complete removal, local conditions affected by systemic factors are no 
longer present so that the lesions do not recur; granuloma gravidarum, if com- 
pletely removed during the period of gestation, does not recur, but reports 
indicate that incomplete surgical removal of the lesions during gestation stimu- 
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lates endothelial proliferation and hemangiosarcomas have developed. This may 
indicate that the site of origin is of significance in addition to the systemic 
stimulation. The variation of reactions favors a complex etiology for granuloma 
pyogenicum. 

The relationship between granuloma pyogenicum, peripheral giant cell 
tumor, and gingival fibroepithelial papilloma would support the hypothesis that 
these lesions have some systemic predisposing factor. Because of the specific 
clinical behavior and histologic characteristics, the granuloma pyogenicum 
should be described as a definite entity, thus providing a standard terminology 
for pathologist and clinician. The ¢linician is frequently alarmed by its clinical 
behavior while the pathologist is not impressed with the histologie picture. If 
the pathologist describes the lesion as simple granulation tissue, the proper 


significance is not conveyed to the ¢linician. 


Conclusions 

Granuloma pyogenicum is an exaggerated response to minor trauma not 
related to any specific infectious agent. 

Stains for bacteria in the lesions do not demonstrate specific granules or 
colonies of organisms. On the surface of ulcerated lesions colonies of saprophytic 
organisms can be demonstrated, identical with those present in many ulcers. 

The similarity between granuloma pyogenicum, keloid, and the so-called 
pregnancy tumor indicates that some systemie factor which stimulates vascular 
proliferation plays a part in the etiology of this lesion. 

The morphologie picture of the lesion is so constant that it is considered 
to be an entity and is designated granuloma pyogenicum. 

The lesion found in the gingiva in pregnancy is identical and cannot be 
diagnosed pregnancy tumor without knowledge of the physiologic state of the 
patient. To indicate the similarity of these lesions, the term granuloma 
gravidarum is preferable to pregnancy tumor. 

Granulomata pyogenicum heal spontaneously and produce a residual fibrous 
mass or fibroepithelial papillomas. In the mouth many so-called fibroepithelial 
papillomas and fibroid epulides are healed granulomata pyogenicum. 

Granuloma pyogenicum is equally common in mucous membranes as skin 
and is, therefore, of as much interest to the dentist and otolaryngologist as it 
is to the dermatologist. It is not merely a skin lesion but a blastomatoid lesion 


which may involve any surface of the body. 
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BERYLLIUM RICKETS: ITS EFFECT ON THE TEETH, THE 
MANDIBULAR JOINT, AND THE BONES OF THE 
SKULL OF THE ALBINO RAT 


Ropert JJ. GoruIN, A.B., D.D.S..* New York, N. Y. 


R ICKETS is a deficiency disease characterized by a disturbance in ealeifiea- 
tion of bone (intraeartilagenous and intramembranous in origin) and, to 
esser extent, teeth. The factors involved in the deficiency are: (1) the 
solute amount of calcium in the diet; (2) the absolute amount of phosphate 
in the diet; (3) the ratio between the amounts of ealeium and phosphate in the 
diet; (4) the amount of vitamin D in the diet; (5) the presence of para- 
thormone. 

In 1935, Jacobson,’ and Guyatt, Kay, and Branion? produced rickets in 
young rats (21-24 days) by replacing the calcium carbonate in Steenbock’s 
rachitogenie diet 2965 with an equivalent amount of beryllium carbonate. 
Adding small amounts of this compound to a normal stock diet also produced 
rickets. Both roentgenographie and histologic methods revealed that there 
was almost complete failure of mineral deposition in the ribs and in the meta- 
physis of the long bones immediately proximal to the epiphyseal dise and re- 
duced amounts of mineral salts in the trabeculae and cortex of the tibias. 
(Characteristic changes in the cartilage were noted. Blood inorganic phosphate 
and the acid-soluble phosphate esters of the liver were diminished. Beryllium 
was not found in the bones. Rachitie lesions were not prevented by ample 
administration of eod liver oil, irradiated ergosterol, or ultraviolet light. 

(‘linieally the rachitie state was manifested by a waddling gait, an arched 
back, and weight loss. Kay and Skill,* however, prevented the rachitie state 
by daily parenteral administration of glycerophosphate. 

At variance with the findings mentioned, Hyslop and associates? presented 
evidence to indicate that beryllium tends to be stored in bone. In addition, 
they failed to produce the rachitie state. 

They believed that there is no specific relation between beryllium and 
rickets and that no consistent pathologic changes ean be attributable to beryl- 
lium, in spite of administration by inhalation of beryllium dust, injeetion, or 
ingestion of beryllium compounds. 

This failure to produce rickets is by no means unique. Fabroni'® placed 
guinea pigs on purified diets containing 1 to 2 per cent basie beryllium ear- 
bonate. Loomis and Bogen’* administered 1 to 5 mg. beryllium chloride per 
day to guinea pigs. In neither experiment was rickets observed either roent- 
venographically or microscopically. 

This paper was presented at the annual meeting of the American Academy of Oral Pa- 
thology, Chicago, Tll., Feb. 5, 1950. 
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However, Businco,’’ in a series of papers, repeatedly produced marked 
rickets in rats in from 15 to 40 days. 

The view held by Jacobson! and by Kay? and his co-workers that rickets 
produced by the addition of beryllium to the diet is a low phosphate rickets 
due to the precipitation of insoluble beryllium phosphate in the gut may not be 
the complete story. Sobel, Goldfarb, and Kramer® believe that a local factor 
also plays a role. Kidney phosphatase is lower in the beryllium rickets than in 
rickets produced by other means. 

Roentgen studies showed persistence of certain eallus-like bands in long 
bones, a change which is quite different from the normal appearance of bones 
after healing of “ordinary” rickets. They conducted studies in vitro to deter- 
mine whether beryllium rachitie bones absorbed lime salts from optimum sera 
as did bones from “ordinary” rickets. A marked difference in calcifying power 
was noted. Although administration of viosterol failed to prevent the develop- 
ment of rickets in rats on a beryllium rachitogenie diet, it nevertheless resulted 
in a rise of the ecalecium-phosphate ion product in the serum. 

A relationship between beryllium compounds and phosphatase was first 
suggested by Guyatt, Kay, and Branion® who found that “beryllium was ocea- 
sionally strongly activating to phosphatase.” Cloetens® reported that phos- 
phatase was inactivated by a 10°* M solution of beryllium chloride. Green- 
stein and associates’ observed the inhibitory effect of beryllium on the forma- 
tion of ammonia and inorganie phosphate from nucleie acids by crude tissue 
extracts. 

These findings led Klemperer, Miller, and Hill® and Grier, Hood, and 
Hoagland® to investigate the effect of the beryllium ion on the phosphatases. 
Klemperer and associates, using Veronal-buffered betaglycerophosphate, hexose 
diphosphate, and pheny! phosphate as substrates, demonstrated that concentra- 
tions of beryllium as low as 10°° M caused appreciable inhibition of kidney 
alkaline phosphatase (29 per cent), the maximum being reached at 10-° M (55 
per cent). They also found that the beryllium-induced inhibition of phos- 
phatase activity was maximal in the pH range of optimal enzyme activity. It 
also appeared from these experiments that the effect of the beryllium ions was 
slightly more marked on magnesium-activated alkaline phosphatase than on 
inactivated phosphatase. 

The findings of Grier and associates are in general accord with those of 
Klemperer and associates. Using both crude and relatively pure alkaline 
phosphatase, they found that concentrations of beryllium as low as 10° M 
caused 8 per cent inhibition and that the maximal concentration of beryllium 
at 1.2 x 10-* M eaused 40 per cent inhibition of phosphatase derived from bone, 
kidney, human serum, and rat osteogenic sarcoma. The inhibition was even 
more marked with intestinal phosphatase, being 60 to 70 per cent at the same 
concentration. 

They found that the magnesium ion did not appreciably affect the inhibi- 
tion of phosphatase by beryllium. Citrate, however, did reverse the beryllium 
inhibition and the magnesium activation. Other findings indicate that beryl- 
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lia reaches its maximum inhibitory effect in less than four hours and that 
th activating effect of magnesium is almost completely lost when beryllium 
ha. been in contact with the enzyme for 9 hours. They view the pathogenesis 
as related to a competition between beryllium and magnesium for the enzyme 
molecule, the former acting as the inhibitor, the latter as the activator. 

Recent findings by DuBois, Cochran, and Mazur’® indicate that the beryl- 
liun-indueed inhibition of calcium and magnesium-activated phosphatases is 
reversed by manganese. Cobalt and nickel likewise share this reversal effect. 

In addition, DuBois and associates examined both calcium and magnesium- 
activated phosphatases using an adenosine triphosphatase system to determine 
the aetion of beryllium on a calcium-activated enzyme. Mouse liver and lung 
tissues were employed, the activity of each tissue being inhibited to about the 
same degree by the same concentration of beryllium. They also demonstrated 
the inhibitory effect of beryllium on magnesium-activated phosphatases. The 
rat serum phosphatase proved to be the most sensitive, only 1.8 x 10-° M of 
beryllium being necessary for 50 per cent inhibition. Phosphatase from the 
rat duodenum required a concentration of 5.0 x 10° M for the same percentage 
inhibition. These findings are in general agreement with those of the other 
investigators. 

They also demonstrated that various concentrations of magnesium as high 
as 5.9 x 10-° M did not affect the inhibitory action of beryllium as was shown 
by Grier, Hood, and Hoagland, showing that the affinity of beryllium was 
greater for the enzyme than that of magnesium. 

Another effect of beryllium salts on bone is the production of osteogenic 
sarcoma. When beryllium oxide is injected intravenously in rabbits, bone 
sarcomas are produced.'* !% 

The purpose of this study was to investigate the nature of the effect of 
beryllium rickets upon the teeth and contiguous structures, as well as the 
changes in wholly membrane bone. 


Method 


Fifteen albino female rats of the Sherman strain, 27 days of age, were 
employed. Ten were placed in the experimental group and five were used as 
control animals. Weights were recorded every three days and graphed. Food 
intake was roughly estimated. The average initial weight of the animals in 
the control group was 49.6 grams (range 48 to 54 grams). In the experimental 
group, the average initial weight was 50.1 grams (range 49 to 55 grams). 


TABLE I, BASAL DIET 


Sucrose 61% 
Casein (Vitamin-Test ) 25% 
Mazola oil 10% 
Salt mixture U.S.P. No. 4 4% 


The diets of the two groups were similar in all respeets with the excep- 
tion that 3 per cent beryllium carbonate was substituted for 3 per cent of the 
sucrose in the control diet. (See Tables I and IT.) 
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The diet and water were consumed ad libitum. The animals were housed 
in individual wire-bottomed cages. When the animals became moribund, they 


were killed, and whole body and split skull roentgenograms were made. 


100 GRAMS BASAL DIET 


TABLE II, SUPPLEMENTS PER 


Thiamin hydrochloride 


1.00 mg 


Riboflavin 2.00 mg. 
Niacin 4.00 mg. 
Calcium pantothenate 4.00 mg. 
Para-aminobenzoie acid 10.00 mg. 
[-Inositol 200.00 mg. 
Choline chloride 300.00 mg. 
Biotin 0.03 mg. 
Folie acid 0.25 meg. 
Vitamin K 0.50 mg. 
Alpha tocopherol 10.00 mg. 
Pyridoxine hydrochloride 1.00 mg. 
Vitamin A 1,250.00 I: U. 


Vitamin D 125.00 I. U. 


The heads, costochondral junctions, and knee joints were removed, placed 
in 10 per cent formalin, and later decalcified using a modification of the Morse" 
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Fig. 1.—Growth chart of experimental and control groups. After three weeks on the beryllium, 


ration, the experimental rats became moribund. 


The upper incisor was cut lengthwise from the incisal edge through the 


apical foramen. The lower incisor was cut transversely so that sections 


through the lower first molar were also obtained. The mandibular joint was 
obtained by taking sections anterior to the external auditory meatus and pos- 


terior to the orbit. Serial cutting was carried out on all blocks. 
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Findings 


No difference in weekly food consumption was noted between the two 
ips, until the experiment was nearing its planned termination. Anorexia 
was noted a few days before the moribund state. The animals which were 
lighter in weight at the start of the experiment became moribund a few days 


sooner than the heavier animals. 


Growth.—At the end of three weeks the control group had gained an 
e of 50.4 grams, or 16.8 grams per week, while the animals in the experi- 


averag 
mental group gained an average of 1.9 grams (Fig. 1). The experimental 
group lost weight (two being moribund on the twenty-seventh day were killed), 


while the control animals continued to grow normally. The experimental 
animals had matted hair, a waddling gait, and an arched back (Fig. 2). 





Fig. 2.—Litter mates at the end of three weeks, the beryllium-fed rat (below) being much 
smaller in size, with hair matted and feet and tail smeared with fecal material. 


Gross and Roentgenographic Examination 

Measurement of the whole skull revealed that the average maximum 
anteroposterior length for the experimental group was 3.9 em. as opposed to 
4.2 em. for the control rats. Maximum width of the skull of the experimental 
group was 2.0 em.; 2.4 em. was average for the controls. Half mandibles were 
dissected free from two animals in the control group and three in the beryl- 
lium-fed series for the purpose of measurement. The average maximum 
leneths of the mandibles (from the incisal edge to the angle of the mandible) 
in the two groups were 2.38 em. and 2.26 em., respectively. 

Radiograms of the skull revealed that there was a marked difference in the 
degree of radio-opacity between the two groups. This was especially marked 


in the incisor teeth and the tympanic bullae, although nearly all the bones 
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showed some degree of decreased density in the beryllium group. The crowns 
and roots of the molar teeth of the control group were fully formed. In the 
experimental series, only that portion of the molar teeth already formed and 
calcified at the start of the experiment was visible in the roentgenogram. The 





Fig. 3.—A, Roentgenogram of split skull of rat on control diet for three weeks. B, Similar 
view of rat on experimental diet for same period. Note especially the decreased density of the 
teeth and tympanic bulla, as well as a generalized increase in radiolucency of all the bones. 
The apparent failure of molar root formation is really failure of calcification as verified by 
histologic section. 


roots of the lower molar teeth were somewhat more developed than those of the 
upper. The roots of the first molar, while nearly fully formed, appeared to 
have extremely wide apices. The third molars appeared to have no roots while 
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‘ second molar was intermediate in degree. The incisor teeth of the beryl- 
m-fed rats were markedly less dense than those of the control series. Fig. 


i and B.) 





Fig. 4.—A, Transverse section of mandibular joint of rat three weeks on control diet. 
B, Similar section from rat on control diet plus 3 per cent beryllium carbonate for three weeks. 
Note very worked proliferation of cartilage cells in the condyle from 7-8 in control to 30-40 
in the experimental animal. 


Grossly, no loss of pigmentation of the incisors was noted in the experi- 
mental group and there were no hypoplastic changes. However, translucency of 


the teeth was greater in this group than in the control. 
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The bony tissues of the skull could be observed grossly to be markedly dimin- 
ished in mineral salts. The frontal and parietal bones were remarkably thinner 
and had the pliability of cartilage. 





Fig. 5.—A and B, Cartilage-shaft junction from mandibular condyle pictured in Fig., 3A 
and B. Note the irregularity of the junction and the islands of isolated cartilage cells as com- 
pared with the control. There is a marked deposition of osteoid on the premorbid calcified 
bone, reducing drastically the marrow spaces. 

Only the histopathologic changes in the skull will be described here, the 
changes in the ribs and knee joints being identical to those described by others. 

Mandibular Joint.—In the experimental animal, the squamous portion of 
the temporal bone consisted largely of osteoid, which covered the small amount 
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premorbid calcified bone present. In the mandibular condyle the zone of 
pertrophie cartilage cells was increased from a normal of 7-8 to 30-40 cells. 
iis hyperplasia was markedly irregular, and tongues of cartilage cells extended 
r down into the neck of the condyle, isolating small islands of marrow. (Fig. 





B. 
Fig. 6.—A and B, Transverse section of ramus of mandible. In the control section, re- 
modeling of the bone has effected the formation of cortical plates enclosing a large amount 
of red marrow. \ corresponding section from the experimental rat shows that the premorbid 


calcified bone present has not been remodeled. The trabeculae are lying in random fashion, 
covered by large deposits of osteoid. Marrow space is greatly reduced. 

4, A and B). No zone of provisional calcification was present. There was no 
apparent degeneration of the cartilage cells and no penetration of endothelial 
buds. (Fig. 5, A and B.) 
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Mandibular Ramus.—In the contro] animal, the ramus consisted of cortical 
plates enclosing a large amount of hematopoietic tissue (Fig. 6, A and B), 
The ramus of the experimental animal manifested large amounts of osteoid 
covering the premorbid calcified bone. There was a pronouncedly diminished 
volume of space for inclusion of hematopoietic marrow. 


A. 
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Fig. 7.—A and B, The inferior border of the mandible. In the control animal this con- 
sists of mature calcified bone, presenting several marrow cavities. The corresponding area in 
the experimental rat consists entirely of osteoid enclosing several chondroid cells, giving the 
tissue the appearance of fibrocartilage. 


Inferior Border of the Mandible.—In the control rat, the inferior border 
of the mandible consisted of mature calcified bone enclosing hematopoietic 
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arrow. The corresponding areas of the mandible of the beryllium-fed rat 
msisted almost entirely of osteoid which had enclosed numerous islands of 
irtilage. No conventional marrow space existed (Fig. 7, A and B). 
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B. 


Fig. 8. 1 and B, Parietal bone. These photomicrographs, at equal magnification, show 
that this bone is markedly reduced in thickness in the experimental animal. Only a thin 
plate of premorbid calcified bone was present covered on both sides with thick laminae of 
osteoid. 


Parietal Bones.—In the experimental group, the parietal bone, as well as 
the other bones of the skull, was markedly thinner than those of the control 


group, consisting almost entirely of osteoid covering a small amount of pre- 
morbid ealeified bone (Fig. 8, A and B). 
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Fig. 9.—A and B, Bifurcation area of maxillary first molar. In the experimental animal 
the periodontal space is reduced by deposition of osteoid which forms an ankylosis with the 
tooth in several areas. Virtually no premorbid calcified bone is present between the roots. 
Note the large amount of predentine on the floor of the pulpal chamber. 

















BERYLLIUM RICKETS 189 


Molar Teeth and Periodontium.—The hard tissue lying interproximally 
nd in the bifureation areas of the molar teeth consisted entirely of osteoid. 
he periodontal space was eliminated in several areas, especially in the region 

the bifureation, by the juxtaposition of the osteoid tissue to the tooth. The 





4 


Fig. 10.—A and B, The apex of mesial root of the maxillary first molar. In the experi- 
mental animal the apex is composed of predentine covered by precementum; the noncalcified 
position is distorted. The periodontal space is narrowed by deposition of osteoid on the al- 
veolar wall. 
zone of predentine was markedly widened, being several times as thick as the 
calcified dentine, the greatest width being on the floor of the pulpal chamber, 
and increasing in width from the first to the third molar. The rate of forma- 
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tion appeared to be normal. The enamel and the pulp showed no remarkable 
changes. (Fig. 9, A and B.) 

The root apices of the control and experimental groups presented marked 
differences. The latter showed: (1) a marked distortion of the root apices, 


Fig. 11.—A, B, and C, Transverse section through the mandibular incisor at the first 
molar level. The incisor of the experimental animai presents several marked differences: 
(1) there is a reduction in the size of the enamel spaces; (2) the tooth consists almost en- 
tirely of predentine, only a small calcified dentine being present adjacent to the enamel; (3) 
there is retardation of formation of the dentine and distortion of the tooth; (4) there is no 
orientation of periodontal fibers, the periodontal membrane resembling the pulp, as may be 
seen in Fig. 10,C; (5) there are islands of osteoid deposited in the periodontal space. 
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‘arying from a distal displacement to a balloon-like expansion, the apices con- 
sisting largely of predentine; (2) an absence of cementum and the presence of 
arge amounts of cementoid or precementum, the total amount, however, not be- 
ng more than might normally be deposited; (3) marked diminution in size of 
the periodontal space and lack of orientation of the periodontal fibers. (Fig. 
10, A and B.) 

The reduction in the width of the periodontal membrane due to the deposi- 
tion of osteoid occurred on the distal of the mesial root of the maxillary first 
molar. The width on the mesial side was only slightly reduced. Proliferation 
of osteoid about the other roots of the other teeth was so marked that no dif- 
ference in width of mesial or distal periodontal membrane could be noted. 
The least affected tooth was the first molar. The third molar roots consisted 
almost entirely of dentinoid, the second molar being intermediate in degree. 


Incisors.—In the control rat, the cross section of the lower incisor at the 
first molar level showed a broad zone of dentine and an extremely thin zone 
of predentine. The dentine appeared to be more interglobular than usual. 
The periodontal fibers were well oriented and there was uniformity in the 
width of the membrane about the tooth. The incisor of the experimental rat, 
eut in eross section at the same level as the control, presented a most unusual 
appearance. The enamel space was markedly diminished in size. The tooth 
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was thin’ and distorted in shape, the superior portion being indented. The 
tooth consisted almost entirely of predentine, only a small amount of dentine 
being present adjacent to the enamel, indicating that both formation and eal- 
cification had been retarded. In many areas the ameloblasts and odontoblasts 
had undergone degeneration. The periodontal space was occupied by fibro- 
blasts in an edematous stroma, giving the “periodontal membrane” an appear- 
ance similar to that of pulp tissue. There was poor orientation of fibers and 
no uniformity of width to the periodontal space on the enamel side. Islands 
of osteoid were present within this space in many sections. (Fig. 11, A, B, and 
C.) These “islands of osteoid” were seen in longitudinal section to be projec 


tions of osteoid which had been deposited on the premorbid calcified periodontal! 
bone, “ankylosis” being noted in many areas anterior to the premaxillary suture. 


B. 

Fig. 12.—A and B, Longitudinal section of labial surface of maxillary incisor in middle 
third of premaxillary area. There is a marked increase in the thickness of the zone of pre- 
dentine, about 8-9 times normal width, although the combined width of calcified and noncalci- 
fied dentine is approximately normal. There is proliferation of osteoid tissue into the periodontal 
space, causing compression of the ameloblastic layer and apparent ankylosis. 

The maxillary alveolar bone, while consisting almost entirely of osteoid, had not 
impinged upon the tooth. The enamel organ was normal in appearance. In 
longitudinal section (Fig. 12, A and B), we noted that the deposition of the 
osteoid had compressed the ameloblastie layer. Cementum was not laid down 
on the predentine, and if cementoid had indeed been deposited, it could not be 
differentiated from the uncaleified dentine. The fibers of the periodontal mem- 
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brane on the cementum side of the tooth were aligned roughly in the long axis. 
Three distinct zones could not be recognized as in the control animals. The 
periodontal space on the cementum side, in contrast to the enamel side, was 
remarkably normal in width. Practically no osteoid had been deposited on the 


alveolar bone and, in fact, areas of resorption of the bone were seen. 


Alveolar Bone.—The bone that lies between the mandibular molars and 
incisors normally shows no osteoid borders and incorporates a fairly large 
amount of red marrow. However, in the beryllium-fed animals, large amounts 
of osteoid are deposited on the bony spicules reducing the marrow space 
drastically, the labial and lingual alveolar plates of the incisors being likewise 
affected. In addition, there is a proliferation of osteoid especially along the 
lower border of the mandible below the incisor tooth, in the form of osteo- 
phytes. (Fig. 13.) 


Fig. 13.—Alveolar bone surrounding mandibular incisor, transverse section. Osteoid has 
been deposited in large amounts in the form of osteophytes on the premorbid calcified bone 
surrounding the tooth. Deposition of osteoid in the periodontal space can be well demonstrated 
in this section. 


Discussion 


The influence of beryllium on the bone and teeth is certainly profound. 
The changes in the teeth are different from those described due to strontium. 
although one must take into acount the difference in the mode of administra- 
tion. Irving and Weinmann” use the subeutaneous route. The mechanism of 
the changes is still somewhat obscure. Jones’ contends that the rachitie pic- 
ture that is produeed by ingestion of salts of beryllium, strontium, and alumi- 
num is based on the formation of insoluble phosphates in the intestine. This 
theory of the etiology of beryllium rickets was not unique with Jones, how- 
ever, but was first voiced by the original investigators." * * Nevertheless, more 
and more evidence is accumulating to indicate that at least beryllium has a 
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distinetly local effect upon alkaline phosphatase.*'© Perhaps both the loca! 
and general effects play a part in the production of rickets. This is certainly 
a fertile field for investigation. The difference in the rickets induced by bery!- 
lium and strontium, the determination of the role of the “local factor” for 
strontium, aluminum, and possibly iron, the effect of oral administration of 
salts of these metals upon the teeth, and periodontal structures, are problems 
still to be investigated. 

In many areas of the skull, it was noted by me that large amounts of 
osteoid covered the premorbid calcified bone. The failure of resorption of the 
osteoid, as pointed out by a number of authors, and the failure of remodeling 
of the bone affected the lack of marrow space. The numerous instances of 
“ankylosis” of osteoid to the molar and incisor teeth were interpreted again 
as being due to failure of the osteoid to be resorbed. The distortion of the in- 
cisors and the apices of the molar teeth is thought to be due to unequal stresses 
placed on the flexible unealcified structures. The failure of cementum forma 
tion apparently is related to the general failure of calcification. The total 
amount of precementum deposited was not in excess of the normal amount that 
might be deposited. This would indicate a normal rate of deposition. 


The roentgenograms of the split skulls of the rats in the beryllium-fed group 
implied that there was a partial failure of root formation, a failure of caleifica- 
tion of the roots, or both. Histologic examination revealed, however, that root 
formation of the molar teeth, while not being markedly delayed, was exceedingly 
bizarre, resulting essentially from failure of calcification of the dentine, lack of 


formation of calcified cementum, and the accumulation of osteoid in the perio- 
dontal space. The third molars were most affected because they are the last to 
develop, caleify, and erupt. 

An observation that cannot be explained by the author is the presence of 
cartilage in the lower border of the mandible, a region that does not normally 
develop by enchondral ossification. The presence of large amounts of osteoid 
surrounding the cartilage cells and the complete absence of calcified bone gives 
the tissue the appearance of fibrocartilage. 

It is difficult for the author to understand the failure of others* * '* to pro- 
duce rickets by the feeding of beryllium salts. It has been shown that as little 
as 1 per cent in the diet will produce definite histologic and roentgenographic 
changes.? Possibly age is a factor. Hyslop and associates* used rats of 130-185 
grams. Assuming latitude in size, growth rate, and sex differences, these animals 
must have been between 7 and 14 weeks of age at the start of their experiment, 
whereas rats not yet four weeks of age were employed in this current study. 
Species difference is another factor to be considered. Fabroni'* and Loomis and 
Bogen" used guinea pigs for their studies in which no rachitie state was pro- 
duced. 

Cysts of the enamel organ, as described by Weinmann and Schour®® ** in 
phosphate-deficiency rickets, were not observed by me in the beryllium-fed rats. 
In view of the recent paper by Pindborg** on the cystic formation of the enamel 
organ in rats on a vitamin E deficient diet, and the absence of the phenomenon 
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in this current study in which adequate a-tocopherol was supplied, it might 
e valuable to investigate this change further to determine whether cystic 
egeneration is specific for a deficiency of vitamin E; whether phosphate de- 
cieney shares the property; if the modified Steenbock-Black diet No. 2965 
ised by Weinmann and Schour was deficient in vitamin E, or if the diet used 
y Pindborg was deficient in phosphate. Neither were vascular inclusions in 
the dentine seen. As in their study, both formation and calcification of the 
lentine of the incisors were markedly retarded, calcification being more af- 
feeted, for at the level of the first molar, the tooth consisted almost entirely 
if predentine. Also in agreement with their findings is the observation of the 
lifferenee in the reactivity of the alveolar bone on the enamel and cementum 
sides of the incisor, and the premaxillary and maxillary bone. 

Many of the observations have been reported before by authors working 
with low-phosphate rickets. Hypoplasia of the enamel, not observed by the 
author, has been variously affirmed?*-** and denied." * ** Ankylosis between 
bone and teeth has likewise been noted by many.” *7 

An excellent discussion of the reasons for the difference in the reaction of 
the premaxillary labial and maxillary fundie alveolar bone is given by Wein- 
mann and Schour.*” ?!. Their analysis seems entirely sound to me and will not 
he repeated here. 

Eruption rates of the teeth were not measured, but retardation of the 
eruption of the teeth into the oral cavity was not noted. 


Summary and Conclusions 

This histologic study is based on 10 rats placed on a highly purified 
rachitogenie diet containing 3 per cent beryllium carbonate. The histologic 
findings were as follows: 

1. Enamel ealcification was normal but formation was slightly retarded 
in the ineisor tooth; both were normal in the molars. Hypoplasia of the 
enamel was absent. Cystic degeneration of the enamel organ in the incisal 
half of the incisor was absent. 

2. There was a retardation in the formation and ealeification of the den- 
tine in the incisor tooth, deposition being almost normal in the molars. 

3. Cementum is deposited at a normal rate as precementum but there is 
no ealeifieation. 

4. Distortion of the apices of the molar teeth and the basal half of the 
incisor tooth has resulted from unequal developmental stresses on unealecified 
pliable structures. 

5. New bone is deposited, but it remains unealcified as osteoid. The 
osteoid, in contrast to the premorbid calcified bone, is not resorbed. 

6. Failure of resorption of the osteoid has caused a diminution in the 
amount of space for hematopoietic marrow. Areas which normally show ap- 
position of bone exhibit excessive deposition of osteoid. Areas in which 
resorption normally takes place remain static or inactive in the rachitie state 
induced by beryllium. 
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7. Excessive accumulation of osteoid in the periodontal space has effected 
“ankylosis” in several areas. 


A conscious attempt has been made by me to parallel the approach to the histo 
pathology set forth by Weinmann and Schour?°. 21 in their excellent articles on the effect 
of phosphate deficiency rickets upon the dental tissues and alveolar bone. I am indebted 
to Medical Illustration Division, Veterans Administration Hospital, Bronx, N. Y., for 
reproduction of Table III and Fig. 2. In addition, I wish to extend my thanks to Dr. 
Barnet M. Levy, Department of Research, School of Dental and Oral Surgery, Columbia 
University, New York, N. Y., for his aid and encouragement in this study, and to Miss 
Elizabeth Payne for her technical assistance in histologic preparation. 
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FAMILIAL INCIDENCE OF BILATERAL GIANT-CELL TUMORS 
OF THE JAW 





CHARLES A. WaLpRON, D.D.S.,* MINNEAPOLIS, MINN. 





HIS report deals with the unique situation of bilateral giant-cell tumors of 

the mandibular rami occurring in two sisters and later in the daughter of 
the elder sister. Occasional bilateral giant-cell tumors of the mandible have 
been mentioned in the literature, but to our knowledge no similar case has been 
reported in detail. These patients were treated at the University of Minnesota 
Hospitals over an 18-year period. As far as we could determine there was no 
evidence of hyperparathyroidism or any other systemic condition which might 
have influenced the formation of the lesions. 

The central giant-cell tumor is a relatively uncommon lesion. It is usually 
found in the ends of the long bones with between 50 and 70 per cent of the cases 
involving the distal end of the femur or proximal end of the tibia. In most of 
the large series reported, giant-cell tumors of the jaws account for about 10 per 
cent of the cases. More than two-thirds of the tumors apparently develop 
between the ages of 10 and 30 with the greatest incidence in the third decade. 
Males and females are about equally affected. Giant-cell tumors were first 
described about one hundred years ago. Since that time the literature has 
become both voluminous and fraught with controversy. As yet there appears 
to be no general agreement as to terminology or the exact nature of these 
growths.? The histogenesis of giant-cell tumors has been explained by different 
workers on either a neoplastic or inflammatory basis. Jaffe* and his co-workers 
believe that they are true blastomas which develop from the undifferentiated 
supporting connective tissue of the marrow. They believe that the stromal cells 
are of prime importance and that the giant cells are of less concern. They fee! 
that much of the confusion in the literature has been due to the greater con- 
sideration given to the giant cells and the ill-advised identification of these cells 
as osteoclasts. They set down definite microscopic criteria for the diagnosis of 
giant-cell tumors and also evolved a system of grading based on the cytology 
of the stromal cells in an attempt to predict the clinical course and to suggest 
appropriate therapy. Ewing, Bloodgood, Stewart, Thoma,‘ and others expressed 
themselves as favoring the neoplastic theory. The term osteoclastoma is pre- 
ferred by most of the English pathologists. Willis’ believed that it is a true 
tumor arising from the bone formative cells which possess the attributes of 
osteoclasts. Geschickter and Copeland® also believed that the tumor is related 
to the proliferation of osteoclasts left at the site of endochondral ossification. 

On the other hand, many authorities believe that giant-cell tumors are not 
true blastomas but merely represent areas of exuberant repair of focal hemor- 
snk of bee tees Fe University of Minnesota; Teaching Fellow, 
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rhage or a hyperplastic tissue response of a phagocytic nature. Many authors 
point to the high incidence of history of previous trauma associated with these 
lesions as being a significant factor. Mallory, Barrie, Codman, Konjetzny,’ 
and Cahn* are among those who hold to the non-neoplastic theory of origin. 


, 


entirely and 


Weinmann and Sicher® prefer to exclude the word ‘‘tumor’ 
suggest the use of the term giant-cell node or brown node for these lesions. They 
feel that the pathogenesis may be explained on the concept of latent or sub- 


clinieal hyperparathyroidism. 

Much of the difference of opinion no doubt evolves around the nature of 
lesions to be included under the heading of giant-cell tumors. In their review 
of all eases diagnosed as giant-cell tumors over a 25-year period at the New York 
Hospital for Joint Diseases, Jaffe* and his associates felt that about half the 
cases previously diagnosed as giant-cell tumor were actually examples of other 
pathologie processes which they felt to be better diagnosed as fibromas, osteo- 
fibromas, xanthofibromas, enchondroma, solitary cysts, or organized hemorrhagic 
extravasations. In no instance which they finally accepted as being a true 
viant-cell tumor was the patient under 20 years of age. On the basis of this 
survey they have challenged many of the statistical evaluations of giant-cell 
tumors which have been reported previously. Other pathologists, however, 
helieve that the giant-cell tumor has a more variable microscopic picture and 
therefore classify a greater number of lesions as giant-cell tumors. 

The relationship between the giant-cell ‘‘tumor’’ of von Recklinghausen’s 
disease and the solitary giant-cell tumor has caused much speculation and dif- 
ference of opinion. Those who hold to the non-neoplastic theory of origin of 
giant-cell tumors feel that the two lesions are identical in character and use 
this as a point in favor of the non-neoplastic theory. Other competent pathol- 
ogists, however, believe that there are microscopic criteria which ean be used 
to differentiate the neoplastic giant-cell tumor from the reactionary giant-cell 
tumor of hyperparathyroidism. As yet there appears to be no generai agree- 
ment on this question. It is beyond the scope of this paper to débate at any 
length the various theories of etiology. In many respects this is an academic 
question in so far as it might influence detection and treatment of these growths 
as they oceur in the jaws. In spite of the many good arguments advanced to 
support the inflammatory and faulty repair theories, the clinical behavior of 
many eases is strong evidence of true neoplasia. Fortunately the old term 
viant-cell sarcoma has all but disappeared from use. In the great majority of 
cases, these growths pursue a benign course and are curable by adequate local 
removal. In some eases, however, the tumor may transgress the cortex and 
invade the surrounding tissues. Occasionally an otherwise typical giant-cell 
tumor may metastasize to the lymph nodes or distant organs. The status of 
these malignant giant-cell tumors is very controversial. Some have claimed 
that malignant behavior is due to a sarcomatous change in a previously benign 
lesion. It is very possible that in some of the reported cases, the original lesion 
was actually a giant-cell osteosarcoma. At most centers the treatment of choice 
ippears to be curettage followed by cauterization of the tumor bed. The status 





200 CHARLES A. WALDRON 


of radiation therapy is debatable. Some have suggested it for use in areas 
inaccessible to curettage. However, there have been some interesting cases 
reported showing successful treatment of giant-cell tumors of the jaws by 
radiation.'° 

Case Reports 

The cases to be reported are in some respects not as complete as we would 
like, especially as to the follow-up. This is due to the fact that the patients 
lived some distance from Minneapolis, and the family was in rather severe 
financial straits. This was also coupled with a very indifferent and often un- 
cooperative attitude on the part of the patients and their parents. 

Case 1.—The first patient in the series, a girl aged 7, was first seen at the 
University of Minnesota Hospital on Nov. 20, 1931. She had been referred 
by her loeal dentist for diagnosis and treatment of bilateral swelling of the 
mandible. The parents reported they had first noticed the condition about 
two years previously. They stated that at first the masses seemed to fluctuate 
in size, being considerably larger at times and then apparently receding 
entirely. For about one year there had been a gradual steady enlargement. 
The past medical history was negative. There were ten other children in 
the family. 


Fig. 1.—Appearance of the first patient at the time of initial examination. 


Physical examination revealed a well-developed child with firm swellings 
in the area of the angle and ramus of the mandible on both sides (Fig. 1). 
Intraorally the alveolar process was greatly distended in the molar region. The 
remaining physical examination was negative. Roentgenograms revealed large, 
irregular cystlike areas extending from the first molar region to the coronoid 
notch on both sides (Fig. 2). The lesions were irregularly lobulated with coarse 
trabeculae throughout. The crowns of the developing second molars were 
involved in the areas. These findings were suggestive of adamantinoma, dentig- 
erous cysts, or giant-cell tumors. At that time the work on hyperparathyroid 
ism in relation to multiple cystlike lesions of bone was only in its infaney and 
this was not suggested as a diagnostic possibility. Routine blood and urin 
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eximinations were within normal limits. A biopsy was performed and reported 
as giant-cell tumor. On Nov. 23, 1931, the tumor on the right side was curetted 
from the intraoral approach. Removal proved very difficult as the tumor had 


invaded in areas both the medial and lateral cortical plates of the ramus and 


involved the soft tissues. The tumor bed was thoroughly cauterized with phenol 
and a medicated gauze pack was inserted. Microscopic examination of the tissue 
showed a stroma of spindle-shaped fibroblasts with varying amounts of collagen. 
Numerous giant cells were seattered throughout the field. 


Fig. 2. 


Fig. 3. 
Fig. 2.—Case 1. Anteroposterior x-ray taken Nov. 19, 1931, showing extensive destruction 
both ascending rami. 


? 


Fig. 3.—Case 1. Anteroposterior x-ray taken in 1948 showing no evidence of recurrence 
f the tumors. 

Diagnosis: Benign giant-cell tumor. 

The postoperative course was fairly uneventful and she was discharged on 
lee. 18, 1931. The patient was readmitted one week later and a similar opera- 
ion vas performed on the left side. Dressings were continued until the cavities 
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were well granulated in. The patient was discharged on Jan. 29, 1932, with 
instructions to return at regular intervals for recheck examinations. In spite 
of repeated attempts to get the patient to return, she was not seen until five 
years later at which time she appeared to be entirely well. Roentgenograms 
were obtained in 1944 and 1948 (Fig. 3) which showed no evidence of recurrence 
of the tumors and unusually normal configuration of the body and rami. 


Fig. 4. 


Fig. 5. 
Fig. 4.—Case 2. Anteroposterior x-ray taken in December, 1937, showing extensi\ 
irregular cystlike lesions on both sides of the mandible. 


Fig. 5.—Case 2. Left lateral jaw x-ray taken July 16, 1943, showing recurrence in th: 
premolar region and in the ramus. 


Case 2.—_In November, 1937, the father wrote to the Clinic requesting a! 
examination for the younger sister of the first patient whom he believed had 
a similar condition. This girl, aged 9, was first seen on Nov. 11, 1937. Shi 
presented with almost identical findings of firm external swelling of the mandibl: 
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and distention of the alveolar process. The duration of the condition was also re- 
ed to be about two years. This patient had had rheumatic fever at the age of 
it the past medical history was otherwise negative. Roentgenograms showed 
like, irregularly lobulated lesions of both sides of the mandible extending 
| the first molar region to the coronoid notch (Fig. 4). The areas were 
‘sely trabeeulated, and the crowns of the second molars were not visible. 
this time the diagnosis of hyperparathyroidism was considered. A complete 


skeletal survey failed to show other bony lesions. Laboratory examinations, 


uding blood ealeium, phosphorus, and alkaline phosphatase, were all within 
vmal limits. On Dee. 13, 1937, the tumor on the left side was exposed intra- 
lv under intratracheal cyclopropane anesthesia. A frozen section proved 
io be a benign giant-cell tumor. The area was thoroughly curetted and cau- 
rized with phenol. A gauze dressing was placed into the cavity. The excised 
ecimen weighed 7 grams. The tumor on the right side was excised on Jan. 


Anteroposterior film taken in May, 1948, showing irregular cystlike lesions 
of the ascending rami. 

24, 1938. The postoperative course was fairly uneventful, and she was dis- 
charged on Feb. 26, 1938. The patient was not seen again until July 16, 1943, 
when she complained of an enlargement in the left premolar-molar area of about 
a vear’s duration. Examination revealed a firm distention in that area. .The 
rami appeared normal on examination. Roentgenograms revealed a well-de- 
ireated, though slightly irregular, cystlike lesion in the left premolar region 
which extended from the lower border upward to include the apical third of 
the root of the second premolar. Distal to this lesion the bone was apparently 
normal for about 2 inches. The ascending rami both showed irregular, coarsely 
trabeeulated, eystlike areas (Fig. 5). She was admitted with a diagnosis of 
recurrent giant-cell tumors of the rami and left body of the mandible. Physical 
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and laboratory studies were again normal. On Aug. 9, 1943, the tumor in the 
body of the mandible was curetted, cauterized, and packed. She was discharged 
on Aug. -16, 1943, with the understanding that she was to return for further 
examination and exploration of the areas in the rami in the near future. How- 


Fig. 7. 


Fig. 8. 


Figs. 7 and 8.—Case 3. Right and left lateral films. 


ever, we lost contact with the patient and she has not been seen since in spite 
of repeated attempts to have her come in. Our last report obtained from one 
of her sisters was that she is now married and apparently getting along wel! 
although there is some question of further enlargement of the mandible. 
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Case 3.—In May, 1948, the family dentist wrote us that he had seen the 
2\.-year-old daughter of the first patient, and he suspected she also had a 
similar eondition. The child was admitted to the hospital on May 17, 1948. 

Examination revealed external prominence in the region of the mandibular 
angles. Intraorally there was considerable distention of the mandible in the 
molar and ramus areas. The mother stated she had observed these enlargements 
for about two months. Roentgenograms revealed large, fairly regular, cystlike 
areas of both rami extending from the second deciduous molar to the coronoid 
notch (Figs. 6, 7, and 8). The developing crown of the first permanent molar 
was seen along the lower border in the lesion on both sides. A complete skeletal 
survey showed no other lesions. Laboratory examinations, including complete 
blood chemistry, were within normal limits. On May 25, 1948, the tumor on 
the right side was exposed, curetted, and cauterized. The tooth bud was 


Se tart, fH 
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Case 3. Photomicrograph of tumor excised May 25, 
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involved in the lesion and was removed. Microscopic examination revealed a 
stroma of well-formed fibroblasts in interlacing bundles with numerous giant 
cells seattered throughout the field (Fig. 9). A similar operation was performed 
on the left side on June 22, 1948. The patient was discharged on June 28, 1948. 
The family subsequently moved out of the state, but the mother wrote several 
times to inform us that the little girl was doing well. She was last seen at our 
office on June 17, 1949. Films taken at that time showed complete regeneration 
of bone in the operated area (Fig. 10). Clinical examination was entirely 
normal. 

The young patient was subsequently seen in May of 1950. At that time 
she had symmetrical swellings of both maxillary tuberosity areas. Curettage 
of both areas, which contained friable neoplastic tissue, was performed. Micro- 
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scopic examination revealed both growths to be typical giant-cell tumors. 
Complete physical examination and laboratory studies failed to show any other 


abnormalities. 

These case histories were reviewed by one of the geneticists at the University 
for analysis of the possible hereditary factors involved. He believed that this 
condition might be explained on a dominant mutation of the germ plasm of 
either the maternal grandfather or grandmother which was transmitted by two 
of their children and then through one of them to her daughter. On the basis 
of this observation, statistically speaking, it might be predicted that half the 
offspring of any of the affected persons may develop this anomaly. 


Fig. 10.—Case 3. Anteroposterior film one year later showing no recurrence of the tumors. 


Conclusions 


We are not able to offer any definite conclusions as to the etiology of this 
rare condition. In the light of recent reports, hyperparathyroidism would 
seem to be a logical explanation for multiple giant-cell tumors. In our eases, 
however, the medical consultants believed that hyperparathyroidism could be 
ruled out on the basis of laboratory and physical examinations. The coincidental! 
occurrence of these symmetrical lesions in three members of one family is hard 
to explain on either a neoplastic or traumatic repair basis. 

Snapper" reported a case of a patient with recurrent osteofibroma of thi 
mandible and maxilla. In his case the typical syndrome of Recklinghausen’: 
disease was not present. The only finding was a slight but constant hyper 
ealeemia. An exploratory operation on the neck revealed a parathyroid 
adenoma. He also cited reference to several other cases of hyperparathyroidism 
which had multiple lesions of the maxillary bones as the only positive findings. 
The concept of latent or subclinical hyperparathyroidism may well be specu 
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d as being the basic factor involved in these cases. We hope to be able to 
p these patients under observation, and if further lesions should develop 
either of the patients whom we now consider cured, intensive biochemical 
lies will be made. 
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ACUTE ALVEOLAR ABSCESS 


A Review of Three Hundred Hospitalized Cases 


LEON EIsENBuD, D.D.S., AND JAcK KLATELL, D.D.S., New York, N. Y. 


Part I. Introduction 


ITH the exception of simple toothache, acute dentoalveolar infection is the 

most common emergency confronting the dentist in both office and hospital 
practice. With prompt and adequate treatment it usually resolves with little 
difficulty ; with delayed or improper treatment it is dangerous and subject to 
serious complications. 

The great majority of alveolar abscesses which are seen in routine practice 
may be treated adequately on an ambulatory basis. Of the more severe cases, 
however, some require intensive therapy with close supervision; and for these 
patients hospitalization is indicated, This paper is a review of three hundred 
such hospitalized cases. 

Several of the principles which apply to the treatment of acute alveolar 
abscess and its sequelae may be extended to jaw infections of other types caused 
by similar microorganisms. Evaluation of the clinical response to antibiotics 
of signs such as swelling and fever may assist in formulating criteria for the 
management of infections of dental origin. 

The acute alveolar abscess is a specific intraosseous lesion. As commonly 
applied, however, the term itself includes more or less diffuse involvement of the 
soft tissues overlying the jaws, and this wider classification is the one on which 
this study is based. 

Two types of acute alveolar abscess are encountered, primary, and secondary 
or postoperative. In the primary type infection arises within the pulp chamber 
of a tooth in situ. In the acute postoperative abscess, infection may or may not 
have been present in the pulp chamber of the recently removed tooth; if not, 
it may have been implanted during the extraction. Although this fine distinc 
tion could not be established in every ease, the initial process is always the same. 
a pyogenic infection of bone. Pus forms early, as may often be discovered b) 
opening the pulp chamber. Most of the subsequent clinical course of the in 
fection is explained by the accumulation of the purulent exudate and its pene 
tration through cortical bone. Having elevated and then perforated the peri- 
osteum, the pus passes into the fascial planes of the face, head, and neck, wher 
vital structures may be displaced, obstructed, or invaded. Despite associated 
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cellulitis which develops in severe cases, the essential lesion remains an expanding 
pool of pus under tension, which must either be evacuated or absorbed for 
esolution to oceur. 

The signs and symptoms are those of any acute local bacterial infection, 
namely, pain, swelling, and limitation of motion of the affected part, accom- 
panied by fever, dehydration, and toxemia. As in any disease, clinical response 
varies considerably in different individuals. 

Pain.—The onset of pain is usually insidious. Frequently it is present for 
many days before other signs appear, or there may be an antecedent history of 
a painful episode. In the fully developed abscess, pain is constant and aching 
in character, nonspecific in its location, referred to the jaw or side of the face 
rather than to a particular tooth. However, pericementitis, with tenderness to 
percussion, may concurrently involve a specific tooth. As the disease advances 
and pus under tension accumulates, pain often becomes severe. If fluctuation 
develops, ineision for drainage will often bring immediate relief. In well- 
localized involvements, especially in the region of the maxillary and mandibular 
teeth, opening into the pulp chamber may bring the same result. 

Although pain is invariably present, it is not always reported to be intense. 
Sometimes the complaint is only minor discomfort, despite considerable swelling 
and fever. Undoubtedly various subjective factors control the interpretation 
of pain in this field as elsewhere, and for that reason increase or decrease of pain 
is not a reliable index of therapeutic effect. It is not considered sufficiently re- 
liable to serve as a measure for statistical analysis. 

Trismus.—Involvement of the muscles of mastication results in trismus, 
partly by immobilizing the area through edema, and partly by muscle spasm. 
Increase or decrease in the degree of trismus is quite a reliable index of the 
progress of the infection. Like pain, however, its measurement depends on 
subjective as well as objective factors, and it is therefore unsuitable for in- 
clusion in an analysis of clinical criteria. 

On the other hand, responses in the forms of fever, swelling, and drainage 
are subject to observation and measurement, and are used at length in the sta- 
tistical review comprising Part II of this study. 

The Role of Antibiotics —With rare exceptions, the pathogens of the mouth 
are gram-positive. Of the chemotherapeutic agents suitable for systemic applica- 
tion which are in current use, at least three are selectively effective against 
gram-positive microorganisms. These three, sulfonamides, penicillin, and aureo- 
myein, all are of value in the management of infections of dental origin. To 
date, penicillin has been the drug of first choice because of effectiveness, safety, 
and availability. Aureomycin has proved effective in some penicillin-resistant 
cases, and its use will undoubtedly be extended greatly in the future. Strepto- 
myein, effective largely against gram-negative microbes, has been reserved for 


bod 


a few hospitalized eases which have failed to respond to penicillin, aureomycin, 


or the sulfonamides. 
This grouping of chemotherapeutic agents by bacterial sensitivity is more 
helpful for purposes of classification than it is in clinical practice. Deviations 
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from type are commonly encountered within bacterial species (Cases 1 and 7), 
and may occur even within a single cultured colony. An infection was en- 
countered recently which yielded a culture of Bacillus subtilis. This organism, 
rarely pathogenic, is classified as penicillin-sensitive. Yet laboratory tests 
showed it to be two hundred times as resistant as the standard staphylococeus. 
In this case recovery followed the usual surgical treatment. 

In the following presentation of data, clinical criteria have been analyzed 
in an effort to determine to what extent fundamental surgical principles may 
be modified through the application of the antibiotics. 


Part II. Presentation of Data 
A. Age.—In this series of 300 patients requiring hospitalization for acute 
alveolar abscess, the youngest was a girl, two and one-half years old, with an 
infected mandibular deciduous first molar; the oldest, 73 years of age, was ad- 
mitted for treatment of an infection originating in a mandibular molar. 


TABLE I. DISTRIBUTION OF PATIENTS ACCORDING TO AGE 








TOTAL CASES AGE GROUP NUMBER PER CENT 
300 0-6 47 16 
7-12 57 19 
13-21 58 19 
22-40 93 31 
41- 45 15 
Fifty-four per cent of the cases occurred during the first two decades of life. Only 


15 per cent occurred after the age of 40. It is evident that acute alveolar abscess is mainly 
a disease of childhood and early adult life. 








For the purposes of study, the patients were divided into five age groups 
(Table I). The first, from birth to 6 years, represents the deciduous dentition. 
The 7- to 12-year group covers the period of mixed dentition, and ages 13 to 21, 


TABLE II. PERMANENT TEETH ASSOCIATED WITH ACUTE ALVEOLAR ABSCESS 
( PRE-EXTRACTION ) 








TOOTH INVOLVED NUMBER OF CASES PER CENT 


Mandibular first molar 41 23 
Maxillary central incisor 31 17 
Mandibular second molar 19 11 
Maxillary lateral incisor 17 10 
Mandibular third molar 15 
Maxillary first molar 10 
Maxillary second premolar 10 
Mandibular second premolar 
Mandibular first premolar 
Maxillary first premolar 
Maxillary cuspid 

Maxillary second molar 
Mandibular cuspid 
Mandibular central incisor 
Mandibular lateral incisor 
Maxillary third molar 


Total 178 100 


The mandibular first, second, and third molars combined represented 42 per cent of tl 
total, while the corresponding maxillary teeth accounted for only 8 per cent. These finding 
do not conform with common findings of caries incidence in the permanent dentition. Indeed, 
the maxillary third molar, which is so frequently carious, was responsible for only one of the 
300 cases in this series. 

The high proportion of infections (27 per cent) arising from the maxillary incisor teeth 
seems worthy of note. It should be pointed out that these teeth are often devitalized b) 
trauma, and in addition, many infections are precipitated by attempted root canal therapy. 
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period associated with the most widespread caries activity. It is interesting 
iote that of the cases reviewed, 54 per cent occurred during these first two 
ades of life, whereas only 15 per cent occurred after the age of 40. 

On the basis of these findings, it is concluded that acute alveolar abscess is 
nly a disease of childhood and early adult life. 

B. Sex.—There were no significant differences in the distribution of cases 

according to sex. 
TABLE III. PERMANENT TEETH ASSOCIATED WITH ACUTE ALVEOLAR ABSCESS 


( POSTOPERATIVE) 





TOOTH AREA —<‘it—sw NUMBER OF CASES PER CENT 
Mandibular third molar 19 
Mandibular first molar 12 
Mandibular second molar 6 
Maxillary second molar 4 
Maxillary third molar 4 
Mandibular first premolar 3 
Mandibular second premolar ‘ 
Maxillary first molar 
Maxillary central incisor 
Mandibular cuspid 
Maxillary lateral incisor 
Maxillary cuspid 
Maxillary first premolar 
Maxillary second premolar 
Mandibular central incisor 
Mandibular lateral incisor 

Total - 
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The mandibular molar region gave rise to 68 per cent of the total postoperative cases, 
contrasting with 18 per cent for the maxillary molars. 





C. The Tooth Involved.—Tables II, III, and IV indicate the teeth involved 
in acute alveolar abscess in order of frequency. In the permanent dentition the 
mandibular first molar was the most common source (23 per cent) of infection. 


TABLE IV. DeEcipuous TEETH ASSOCIATED WITH ACUTE ALVEOLAR ABSCESS 





NUMBER OF CASES PER CENT 
Maxillary first molar 23 27 
Mandibular second molar 22 26 
Maxillary second molar 18 21 
Mandibular first molar 16 20 
Maxillary central incisor 3 4 
Maxillary cuspid 1 
Mandibular cuspid 1 
Maxillary lateral incisor 0 
Mandibular central incisor 0 
Mandibular lateral incisor 0 








TC OTH 








Total f 100 





Infections originating in the primary dentition were distributed almost equally between 
the upper and lower jaws, and were restricted almost entirely to the molars, 





The maxillary first molar was responsible in only 6 per cent of the cases. The 
mandibular molar region gave rise to 68 per cent of the total postoperative cases, 
contrasting with 18 per cent for the area of the maxillary molars. Evidently in 
the adult, alveolar abscesses severe enough to require hospitalization arise with 
much greater frequeney from the mandibular than the maxillary permanent 
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This was not true of the deciduous dentition. Infections originating in the 
primary teeth were distributed almost equally between the upper and lower 
jaws, and were restricted almost entirely to the molars. 


D. Temperature Changes Associated With Acute Alveolar Abscess.— ‘he 
temperature curve, being measurable, is a reliable and accurate index of the 
patient’s progress. Febrile responses to acute alveolar abscess may be classified 
as primary and secondary. The primary period begins with the initial rise at 
the onset of infection and ends when the temperature has returned to normal 
and remained so for twenty-four hours. The secondary rise consists of any sub- 
sequent recurrence of fever after a twenty-four hour period of normal tempera- 
ture. 


TABLE V. PRIMARY TEMPERATURE CHANGES ASSOCIATED WITH ACUTE ALVEOLAR ABSCESS 








TEMPERATURE 
98.6-100.0 100.2-102.0 | 102.2-104.0 104.2 up 








Admission Temperatures 
Total cases 284 37 (13%) 159 (56%) 74 (26%) 14 (5%) 
Permanent 219 28 (13%) 120 (55%) 60 (27%) 11 (5%) 
Deciduous 65 9 (14%) 39 (60%) 14 (22%) 3 (4%) 
Highest Temperatures 
Total cases 283 28 (10%) 149 (538%) 82 (29%) 24 (8%) 
Permanent 218 21 (10%) 107 (49%) 70 (32%) 20 (9%) 
Deciduous 65 5 ( 7%) 44 (68%) 12 (18%) 4 (7%) 
- It has been generally assumed that acute infections tend to cause higher temperatures 
in children than in adults. Such a tendency is not evident in this series of hospitalized cases. 
However, it may be pointed out that of the twenty adult patients who developed temperatures 
over 104° F., twelve required extraoral incision for drainage, and were among the most exten- 
sive infections encountered. The severity of these infections may account for the higher pro- 
portion of permanent teeth in the more elevated range. 

















The highest primary temperature encountered in this series was 106° F. 
The patient was a 14-year-old boy with an infection originating in the upper 
left central incisor. Such high fevers associated with alveolar abscess are ex- 
ceptional, and in this review the temperatures of only 8 per cent of the patients 
rose to 104.2° F. or above. 


TABLE V1. PEAK TEMPERATURES IN CASES OF ACUTE ALVEOLAR ABSCESS REQUIRING 
EXTRAORAL INCISION FOR DRAINAGE 


| 98.6-100.0 | 100.2-102.0 | 102.2-104.0 104.2 UP a 

Without penicillin 35 2 (6%) 8 (23%) 13 (37%) 12 (34%) 
With penicillin 10 0 (0%) 5 (50%) 5 (50%) 0 ( 0%) J 
These were the most serious infections in the series. Seventy-one per cent of the pre- 
penicillin cases attained 102.2° F. or higher, as compared with 50 per cent of the cases treated 


with penicillin. Furthermore, 34 per cent of the former group achieved a peak temperature 
over 104° F., while none of these high febrile responses occurred with the use of penicillin. 

















Table V presents a comparison of primary temperature changes associated 
with infections originating in deciduous and permanent teeth. Admission 
temperatures are compared, as well as the peak temperatures recorded during 
hospitalization. Forty-one per cent of the cases arising from permanent tecth 
produced a peak of 102.2° F. or above, as compared with 25 per cent in the 
deciduous group. 

Table VI shows the temperature changes in 45 patients where the abscess 
required extraoral incision for drainage. Twelve reached a peak of 104.2° F. or 
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higher, but it is significant that none of these high febrile responses have been 
noted sinee the use of penicillin. 

Secondary Rises.—A total of 52 cases, or 18 per cent of the series, exhibited 
secondary rises in temperature (Table VII). The number and severity of 
secondary rises were decreased by the use of penicillin. Among 42 eases in which 
a clear-cut clinical explanation for secondary rise was evident, surgical inter- 
vention (Case 2) was responsible for 26, inadequate drainage, for 15. It is in- 
teresting that of a total of 151 patients receiving chemotherapy, there was only 
one in which withdrawal of the drug was followed by a secondary temperature 
rise. 

TABLE VII. SECONDARY RISES IN TEMPERATURE 





98.6-100.0 100.2-102.0 102.2-104.0 104.2 UP 
_DECID. | PERM. | DECID. | PERM. | DECID. | PERM. | DECID. | PERM. 














Without chemotherapy . 2 8 ae he. 0 0 
Sulfonamides ] 0 9 0 | 0 0 3 
Penicillin and sulfon- | 0 2 0 0 0 

amides 


Penicillin i 1 11] 1 


} 
} 








0 
0 0 
oe ee ee ee, | 3 


Total — | & | 3 . |e. Ss coe 


Eighteen per cent of the cases exhibited secondary rises in temperature. The great 
majority of these rises were within the 100.2 to 102.0° F. range. Of the eleven cases that 
exceeded this range, only one had had the benefit of penicillin therapy. 


. 





Phenomenon of Irreversibility—This reduction in the secondary rise is 
part of a distinet pattern in the entire temperature curve and it is one of several 
characteristics of the clinical course of the alveolar abscess caused by penicillin- 
sensitive microorganisms. The highest point usually is recorded during the first 
twenty-four hours of hospitalization; the subsequent temperature drop may 
either be precipitous or gradual, but the decline is definite and without reversal 
(Case 3). This influence on the temperature curve is the initial response to 
chemotherapy, and in the majority of sensitive cases it occurred during the first 
twenty-four hours of therapy. Such a response may be recognized before any 
other elinieal signs of improvement are evident, and it is one of the important 
criteria for deferring incision. Reduction in fever usually heralds a favorable 
turn in the entire course of the infection, and frequently is followed by resolution 
without the necessity for surgical treatment. 


TABLE VIII. Errect oF CHEMOTHERAPY ON MANNER OF RESOLUTION OF ACUTE ALVEOLAR 
ABSCESS 








TOTAL PUS RECOVERED PUS NOT RECOVERED 


Without chemotherapy = 140 112 (80%) 28 (20%) 
With chemotherapy 151 2 (48%) 79 (52%) 
Sulfonamides 63 43 (68%) 20 (32%) 
Sulfonamides and penicillin 18 9 (50%) 9 (50%) 
Penicillin alone 70 20 (29%) 50 (71%) 
The contrasting effectiveness of the sulfonamides and penicillin may be seen in this 
In 63 cases treated with one of the sulfonamides, pus was recovered in 68 per cent. In 
ases receiving penicillin, pus was recovered in only 20 cases (29 per cent), and of these, 
irteen were incised within twenty-four hours of admission to the hospital, indicating that 
abscesses were fluctuant when penicillin therapy was instituted. 








E. Resolution of the Acute Alveolar Abscess.—Table VIII analyzes the 
uence of chemotherapy on the manner of resolution. One hundred forty 
cases were treated prior to modern chemotherapy, and in 80 per cent of these pus 
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was evacuated. This contrasts with 151 cases in which chemotherapy was used, 
of which 48 per cent required drainage. Of 70 receiving penicillin, pus was 
recovered in only 20. It is coneluded that the use of penicillin in the treatment 
of acute alveolar abscess has resulted in a marked reduction in the number of 
cases requiring drainage for resolution, in this series a reduction from 80 per 
cent to 29 per cent. Expressed in positive form, the use of penicillin increased 
to 71 per cent of the total, the cases resolving without drainage. The reduction 
in eases needing surgical interference reflects the vast change which has taken 
place in the treatment of infections in other areas, such as the ear, nose, and 
throat, where, as in the oral cavity, penicillin-sensitive pathogens predominate. 
The findings in alveolar abscess are especially significant if it is remembered 
that sinee the introduction of penicillin only the most seriously ill patients are 
admitted to the hospital. Many others, indeed the majority, are now success- 
fully treated on an ambulatory basis. 

Intraoral Drainage.—Prior to the penicillin era, considerable importance 
was attached to the use of physical agents such as heat and cold; and for years 
there was controversy between the oral and general surgeon regarding the in- 
fluence of such applications on the course of fluctuation. Today the role of 
physical agents is secondary although they are still useful adjuncts. All cases of 
alveolar abscess reviewed in this series were treated initially with cold external 
applications and hot intraoral irrigations. Hot poultices were applied only 
where external incision seemed inevitable. Of the 202 cases in which drainage 
of some sort was achieved, 77 per cent were drained inside the mouth (Table IX). 
Most of these cases became fluctuant intraorally and were evacuated either by 
incision (Case 4) or through spontaneous rupture (Fig. 6). 


TABLE IX. MANNER OF RESOLUTION OF ACUTE ALVEOLAR ABSCESS 








TOTAL DECIDUOUS PERMANENT 


. Resolved without recovery of pus 105 (34%) 36 
Resolved with recovery of pus 202 (66%) 34 
. Pus recovered—extraoral drainage 48 (23%) 
. Pus recovered—intraoral drainage 154 (77%) 
a. Per incision 100 
b. Per spontaneous rupture 31 
ce. Per socket 15 
d. Per pulp canal 8 
Of the 202 cases in which pus was recovered, 77 per cent drained inside the mouth. 








Extraoral Drainage-—There were 48 extensive infections which required 
extraoral incision for drainage. Of these, 45 are reviewed in Table X with 
reference to the tooth of origin. Maxillary teeth were responsible for only three 
such infections as compared with 42 arising fram the mandible, with a pre- 
ponderance (79 per cent) in the lower molar region. 

It is noteworthy that none of the infections requiring extraoral drainage 
were associated with deciduous teeth. This is understandable because of the 
thin bony cortex overlying the roots of deciduous teeth, and the proximity of 
these short and partially resorbed roots to the free margin of the gingiva. Drain- 
age in deciduous infections is frequently established through the gingival crevice, 
a pathway rarely established in the case of permanent teeth. 
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There were 118 cases of primary infection of permanent teeth. Of these, 
13 per cent were incised extraorally. Of the 55 postoperative (postextraction ) 
alseesses, 40 per cent pointed extraorally. It is apparent that the postextraction 
infection is inclined to be more invasive than the primary abscess (Case 5). 


LE X. Tooru or ORIGIN IN THOSE CASES REQUIRING EXTRAORAL INCISION FOR DRAINAGE 





Deciduous dentition 


Maxillary central incisors 
Maxillary lateral incisors 
Maxillary cuspids 
Maxillary first premolars 
Maxillary second premolars 
Maxillary first molars 
Maxillary second molars 
Maxillary third molars 
Maxillary teeth—total 
Mandibular central incisors 
Mandibular lateral incisors 
Mandibular cuspids 
Mandibular first premolars 
Mandibular second premolars 
Mandibular first molars 15 (33%) 
Mandibular second molars 7 (15%) 
Mandibular third molars 14 (31%) 





Mandibular teeth—total __ 7 42 (93%) 





Maxillary teeth were responsible for only three cases as compared to 42 cases originating 
in the mandible. Most of these (79 per cent) were in the lower molar region, 


Drainage by Extraction of Offending Tooth—Eleven acute alveolar ab- 
seesses of deciduous origin were arrested by removing the offending teeth. In 
the primary dentition, immediate extraction is an acceptable and generally 
suceessful procedure. With infections of the permanent dentition, however, 
a cure is less likely through extraction alone. In this hospitalized series there 
were only four eases in which resolution took place in that manner. The severe 
character of postoperative infections seems to vindicate the policy of this hos- 
pital service to delay removal of involved permanent teeth until acute mani- 
festations have subsided. 

As a rule there is no urgency about removing the tooth, and a lapse of a 
week or ten days is quite safe. Even if the tooth remains, exacerbations do not 
occur soon after the subsidence of an acute episode. This ‘‘latent period’’ pro- 
vides a valuable and desirable interval for recovery of inflamed periosteum and 
bone before extraction. 

In 34 per cent of the 300 alveolar abscesses resolution occurred without 
evacuation of pus; in 71 per cent of the eases receiving penicillin, relief was 
obtained with the antibiotic alone. On the basis of such experience with peni- 
cillin, and more recently with aureomyecin, the surgical concept, “Where there 
is pus, evacuate,’’ has become less valid. It appears that incision for drainage 
may be delayed indefinitely in the presence of certain responses to chemotherapy, 
which may be enumerated as follows: 

1. The temperature has responded favorably. 

2. The patient is alert and not toxic. 

3. There is no respiratory embarrassment. 
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4. There is no threat of spontaneous extraoral rupture. 

5. There is no obvious danger of extension into the pharynx or venous 
sinuses.* 

The possibility of spread from the pharynx to the mediastinum, or through 
the venous channels to the cavernous sinus, should not be overlooked. Nor is 
it good practice to stand by in the presence of frank toxemia or extension, in the 
hope that surgery will be avoided. However, under chemotherapy the point has 
been extended to which pus may be permitted to accumulate without producing 
a degree of toxemia such as to demand release. Therefore in extraoral swellings, 
immediate surgery is contraindicated lest too early intervention eliminate the 
possibility that resolution may oceur without incision. (Case 6.) 


Summary 

Three hundred hospitalized cases of acute alveolar abscess are reviewed. 
Age, sex, tooth involved, temperature, and manner of resolution are analyzed. 
Significant findings are discussed in an effort to determine to what extent funda- 
mental surgical principles may be modified through the application of the anti- 
bioties. 

Case Reports 

Case 1.—A 34-year-old woman was admitted with a chief complaint of 
pain and swelling of the left side of the face. The swelling had appeared a 
week previously, and had inereased since then, with the development of ten- 


derness. Three years previously, the patient had had an acute alveolar abscess 
of the left side of the mandible. This was treated by extraoral incision for 
drainage and by the extraction of two teeth. 


Extraoral examination revealed an indurated swelling of the left side of 
the face, extending from the oral commissure back to the angle of the mandible, 
and from the zygoma down into the neck and submaxillary triangle. At the 
inferior border of the mandible, there was a healed scar approximately 1.5 em. 
in length. 

Intraoral examination revealed that the mandibular left second premolar 
was mobile, and the adjacent mucobuceal fold was raised and red, but not fluc 
tuant. 

Roentgenographic examination showed periapical involvement of the sus- 
pected tooth. The white blood count was 11,500. Other laboratory findings 
were negative. The temperature upon admission was 100.2° F. 

Three hundred thousand units of procaine penicillin were administered 
twice daily. There was no apparent clinical response, and on the third day 
intraoral incision was performed, with the recovery of a small quantity of pus 
By the fourth day, there was evidence of fluctuation extraorally, and an in 
cision for drainage via this route yielded approximately 15 ¢.c. of frank pus 

*In this series of three hundred alveolar abscesses , no such extensions actually occurred 
A review of the twenty cases of cavernous sinus thrombosis admitted to the Mount Sine 


Hospital since 1932 showed none to be of dental origin; while out of 78 cases of mediastiniti: 
just one was possibly of dental origin. 
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This material was cultured, and bacteriologic study proved it to contain a strain 
o! Bacillus subtilis that was more than two hundred times as resistant to peni- 
cillin as the standard test organism. 

On the eighth hospital day, the premolar was extracted under local anes- 
thesia. On the ninth day, the patient was discharged. 

This case is significant because of the unusual etiologic organism which was 
alypieally penicillin-resistant. From a practical point of view, the course of 
this infeetion was similar to that seen in the prechemotherapy era, where 
surgical interference was usually necessary to aid resolution of the infection. 

Case 2.—A 7-year-old girl was admitted with a large, tender swelling of 
the right side of her face, and a temperature of 101.0° F. Examination re- 
vealed a earious exposure of the mandibular right deciduous second molar. 
There was no intraoral swelling and no trismus. Other physical findings were 


negative. 


CASE & 
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Fig. 1.—Case 2. Illustration of the dramatic secondary rise in temperature that may 


esult from the trauma or bacteremia associated with tooth extraction. The introduction of 
enicillin resulted in a decrease in the number and severity of such rises. 


Twenty thousand units of crystalline penicillin G were administered every 
three hours, and hot saline mouth irrigations were instituted. By the second 
day, the temperature was down to normal limits, and the swelling had been 
markedly reduced. Early on the third day, the abscessed deciduous molar was 
extracted. This was followed (Fig. 1) by a dramatic rise in temperature to 
104.0° F. and a drop back to normal limits the following day. The patient was 
discharged on the sixth hospital day. 
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This case illustrates the sudden secondary rise in temperature that may 
result from the trauma and bacteremia associated with the extraction of a tooth. 


Case 3.—A 14-year-old girl was hospitalized with a chief complaint of pain 


and swelling of the left side of the face of six days’ duration. 

Extraoral examination (Fig. 2) revealed an indurated swelling of the left 
side of the face which extended from the level of the upper border of the ear 
down into the neck, and from the left angle of the mandible forward across the 
midline of the neck as far as the right submaxillary area. There was marked 
trismus. 

Intraoral eramination revealed extensive caries of the mandibular left 
second molar, with moderate sloughing of the alveolar gingivae in this area. 
The floor of the mouth on the left side was raised, with displacement of the 
tongue to the right. 


Fig. 2.—Case 3. Severe acute alveolar abscess which was successfully treated with 
penicillin. The infection resolved quickly and completely without the necessity for surgical 
intervention. Seventy-one per cent of the cases receiving penicillin resolved without drainage. 


Roentgenographic examination revealed periapical changes suggesting in- 
fection of the lower left second molar. The temperature on admission was 
101.8° F., and shortly thereafter it rose to 102.4° F. Other physical findings 
were essentially negative. 

Laboratory studies indicated a hemoglobin ef 13.6 Gm. and a white blood 
count of 9,500. 

The patient was placed on penicillin therapy. For the first twenty-four 
hours, she received 100,000 units of crystalline penicillin G every three hour 
At the end of that period, the temperature had dropped from 102.4° F. to 
normal (Fig. 3). Therapy was then reduced to a single injection of 300,009 
units of aqueous procaine penicillin every day. The temperature remaine:l 
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hin normal limits, and the swelling and tenderness subsided. On the sixth 


pital day, the offending molar was extracted under local procaine anesthesia, 


| on the eighth day, the patient was discharged. 
This ease is typical of the response of a severe dentoalveolar infection to 
licillin. The abscess resolved quickly and completely without the necessity 


surgical intervention. 
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Case 3. Characteristic temperature response in penicillin-sensitive infection. At the 


end of twenty-four hours of treatment, the temperature had dropped from 102.4° F to normal. 


Case 4.—A 23-year-old white female patient in the sixth month of preg- 


ancy was admitted to the hospital with a chief complaint of pain and swelling 


the left side of the face. 
Extraoral examination revealed a firm tender swelling at the angle of the 


eft side of the mandible, extending upward to the tragus of the ear and down- 


v 


« 


I 


? 


ird into the submaxillary space (Fig. 4). There was moderate trismus, with 
ening limited to a half inch. 


Intraoral examination revealed the presence of many broken-down teeth 


and retained roots. There was a large, tender, fluctuant swelling in the left 


andibular molar area which extended up along the anterior border of the 


ramus, and medially to the peritonsillar region. 
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Fig. 4.—Case 
dissection ‘ 
which drainage of some sort was established, 77 per cent were drained inside the mouth. 


CASE 4 


4. Acute alveolar abscess treated before the introduction of antibiotics. 
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5.—Case 4. Illustration of the dramatic fall in temperature which follows incision fi 
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liberation of pus under tension. 
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Roentgenographic examination revealed periapical involvement of the lower 
ft second premolar and first, second, and third molar roots. The temperature 
n admission was 102.6° I. The remainder of the findings on physical and 
iboratory examination were essentially negative. 

At the time of admission, the abscess was incised intraorally. With the aid 
f blunt dissection, free drainage of foul-smelling pus was achieved from areas 
iedial and lateral to the ramus of the mandible and from a pocket just beneath 

the mylohyoid muscle. A fenestrated rubber tube drain was inserted; orders 
vere left for frequent hot intraoral irrigations, and the application of an ice 
ag to the left cheek. 

The temperature dropped to normal in sixteen hours (Fig. 5), and re- 
mained at a low level during the ensuing days while drainage was maintained. 
Swelling and trismus diminished gradually. After six days of hospitalization, 
the patient was discharged to be followed on an ambulatory basis. The neces- 
ary extractions were postponed until after parturition. 

This case is typical of the successful intraoral management of acute al- 
eolar abseess in the days before chemotherapy. Despite trismus, skillful ex- 
ploration via the intraoral approach was successful in evacuating all pockets 
of pus. Noteworthy also is the typical drop in temperature following the libera- 


tion of pus. 





Fig. 6.—Postoperative phlegmon of the floor of the mouth following extraction of the 
mandibular right third molar, Penicillin was injected intramuscularly, 50,000 units every two 
ours, and sulfonamides were administered intravenously. Nevertheless, the temperature rose 
to 104.0° F. on the third hospital day. At that time spontaneous rupture occurred intraorally 
ind complete resolution ensued. 

In this series of cases, postextraction infections were found to be more severe than 
rimary abscesses. (Fig. 6 is mentioned under “E. Resolution of the Acute Alveolar Abscess.”’) 


Case 5.—A 33-year-old white man was admitted with a chief complaint of 
pain and swelling of the left side of the jaw of six days’ duration. On the day 
prior to admission, a ecariously exposed mandibular left second molar had been 
extracted, and a firm swelling in the floor of the mouth opposite this tooth had 
been ineised for drainage. Following this procedure, the swelling of the side 
if the face extended rather rapidly, and hospitalization was deemed necessary. 
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Examination at the time of admission revealed an acutely ill, toxie patient. 
There was a firm, tender swelling extending forward from the angle of the le/t 
side of the mandible, filling out the entire left submaxillary space, and across 
the midline to the right submental region. There was moderate dysphagia. 

Intraoral examination disclosed an unhygienic mouth, with advanced caries 
evident in the few remaining teeth. The floor of the mouth was raised, tender, 
and firm, with elevation of the tongue on the left side. Pressure on the sub- 
maxillary swelling caused a drop of pus to exude through the incision in the 
anterior portion of the floor of the mouth. Other physical findings were nega- 
tive. 

The temperature on admission was 101.6° F., but it spiked rapidly up to 
105.2° F. four hours later. Laboratory examination revealed a white blood 
count of 26,000, with 74 per cent polymorphonuclear leucocytes. 

It appeared that the patient was developing a so-called ‘‘ Ludwig’s angina’’ 
secondary to dentoalveolar infection. He was placed on large doses of sulfa- 
nilamide and treated expectantly. The next morning, elevation of the floor of 
the mouth was more marked, although there was still no respiratory distress. 
The patient was given over to the jurisdiction of the general surgeon. 

Under local anesthesia, bilateral excision of the submaxillary glands was 
carried out via an extraoral approach. On the left side, gray foul pus was en- 
countered beneath the submaxillary gland. There was less inflammatory re- 
action on the right side. The wounds were packed. 

Following operation, the edema of the floor of the mouth subsided rapidly, 
and the patient looked much improved. The temperature, however, continued 
to fluctuate irregularly to high levels. On the fifth day, all packings were re- 
moved and the temperature gradually fell to normal. On the ninth day, co- 
incident with the discontinuance of sulfanilamide therapy, there was a secondary 
rise in temperature to 103.4° F., with a return to normal within thirty-six hours. 
The patient was discharged on the twelfth hospital day, to be followed on an 
ambulatory basis. 

This case is typical of the extensive surgical procedures that were indicated 
for severe infections in the floor of the mouth during the pre-penicillin era. 
Even with adequate surgery, the postoperative course was often hectic. An 
interesting feature of this case was the secondary rise in temperature that marked 
the withdrawal of sulfanilamide. The drug had apparently been at least par 
tially effective in controlling the infectious process, and the body defenses re- 
quired thirty-six hours to re-establish equilibrium after withdrawal. 


Case 6.—A 27-year-old female patient was admitted with a chief complain‘ 
of pain and swelling in the submental region. 


Extraoral examination revealed a large, oval, symmetrical indurated swell 
ing extending from the inferior border of the mandible to the limits of the hyoid 
bone on either side. There was exquisite tenderness to palpation, but no fluc 
tuation could be elicited. There was no trismus, but any effort at opening th 
mouth or swallowing was quite painful. Several of the deep cervical lymp! 
nodes were palpable. 
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Intraoral examination revealed extensive caries of several posterior teeth. 
There was no elevation of the floor of the mouth or of the mucobuecal folds. 

Roentgenographic examination revealed a carious exposure of the man- 
dibular right third molar with periapical pathosis. Also, the second molar on 
this side was nonvital, with incompletely filled root canals. Both premolars 
displayed deep caries with possible pulpal involvement. 

The remainder of the physical examination was essentially negative. The 
temperature on admission was 100.8° F., and the laboratory findings were all 
within normal limits. 
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Fig. 7.—Case 7._ Temperature chart illustrating the therapeutic test for efficacy of chemo- 
therapeutic agents. This infection was resistant to penicillin, but responded to the introduc- 
tion of sulfonamide therapy within twelve hours. 


The patient was placed on 100,000 units of erystalline penicillin G every 
three hours and sulfadiazine, 1 Gm. every four hours. Continuous wet dressings 
were applied to the swelling. Within twelve hours, the temperature had dropped 
to 98.0° F., and remained under 100° F. for the duration of hospitalization. 
The swelling showed little change at first, and an otolaryngologie consultant 
expressed the opinion that incision would be necessary. However, it was de- 
cided to defer any procedure, since the patient was in no immediate danger. 

Sulfadiazine was discontinued after the sixth day because of the appearance 
of erystals in the urine and a drop in the white blood count from 7,550 to 4,100. 
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On the ninth hospital day, aspiration of the submental region was attempted 
but no pus was obtained. The swelling had resolved to a great degree by the 
thirteenth day, when the involved molars were extracted under local anesthesia 
and the carious teeth were filled. Penicillin was discontinued on the sixteenth 
hospital day, at which time the swelling had been reduced to a small indurated 
nodule 1 cm. in diameter. The patient left the hospital two days later, to be 
followed on an ambulatory basis. 

This case is typical of how penicillin therapy can often cause complete 
resolution of a serious dentoalveolar infection without the necessity for incision 
to evacuate pus. The fall in temperature was the indication of a favorable 
response which justified delay in surgical intervention. 

Case 7.—A 15-year-old boy was admitted with a chief complaint of pain 
and swelling of the left side of the face. Examination revealed the presence 
of a firm, moderately indurated swelling in the left submaxillary triangle, ex- 
tending to the midline of the neck and up above the border of the mandible. 
No fluctuation could be elicited. Several anterior cervical lymph nodes were 
palpable on the right side. Trismus was present, limiting opening to half the 
width of a finger. There was moderate dysphagia. 

Intraoral examination revealed advanced caries in the mandibular left 
second molar, which was tender to percussion. There was no swelling of the 
mucobuceal area or the floor of the mouth. 

Roentgenographic examination revealed a carious exposure of the lower 
left second molar. Temperature on admission was 101.2° F. There were no 
other significant findings on physical examination. Laboratory studies were 
negative, with a white blood count of 10,350. 

The patient was placed on a regime of hot intraoral irrigations and con- 
tinuous cold extraoral compresses. Aqueous erystalline penicillin G was ad- 
ministered, 50,000 units every three hours. At the end of forty-eight hours there 
was no diminution in the fever. This was apparently a penicillin-resistant in- 
fection. The dosage of penicillin was halved, and sulfonamide therapy was in- 
stituted. Within twelve hours, the temperature fell precipitously to normal 
limits and remained there for the duration of hospitalization (Fig. 7). The 
swelling subsided rapidly; trismus lessened more slowly. 

It was interesting to note that following one day of sulfonamide therapy 
the white blood count dropped from 10,350 to 8,550. Two days later, it was 
down to 5,900, and then to 5,050 when chemotherapy was withdrawn and the 
patient discharged. The tooth was subsequently extracted on an ambulator) 
basis when all the local signs of infection had subsided. 

This case illustrates the course of an acute alveolar abscess due to penicillin- 
resistant microorganisms. The therapeutic test for efficacy of the chemothera- 
peutic agents is demonstrated in the temperature chart. Also, the danger of 
leucopenia as a result of sulfonamide therapy is highlighted. 
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PRINCIPLES AND TECHNIQUE OF EXODONTIA* 


FRANK W. Rounps, A.B., D.D.S., D.Sc.(Hon.), Boston, Mass. 


(Continued from the January issue, page 24.) 
Radiographic Examination 

AVING weighed the major clinical factors which may have a direct or 

even a remote bearing on the management of impacted mandibular third 
molars, we now take the next step in the analysis of a case, which is the radio- 
graphie survey. This study should be so comprehensive that no element of 
doubt ean enter the operator’s consciousness as to the exact position of the 
tooth, the details of its crown and roots, the character of its surrounding os- 
sistructure, and its relation to the mandibular nerve and the second molar. All 
operative procedure is dependent to a great extent on the information ascer- 
tained by means of radiographs. It should be obvious therefore that inac- 
curate reproductions attained by faulty angulation and processing must pro- 
duce artifacts which are misleading and can result only in experimental tech- 
nique with consequent overtraumatization of tissue and possible failure in at- 
taining the objective. The frequent cases of attempted but unsuccessful third 
molar removal which are referred to the oral surgeon for completion furnish 
ample evidence that it is common practice for many dentists to regard any 
radiograph, regardless of its accuracy, as sufficient for his purpose. Twenty- 
five years ago Winter’ clearly demonstrated the fallacy of reliance on imper- 
fect x-rays for third molar extractions and gave to the profession a definite 
radiographic procedure, as well as a comprehensive classification, from which 
correct interpretations could be adduced. Winter’s text, long out of print, is 
not now generally available to exodontia students, and a review of its salient 
features seems to me to be pertinent at this time, for it is apparent that many 
of the older practitioners have forgotten or are unfamiliar with the technique, 
aud the younger operator should derive much benefit from it in his analysis of 
these conditions. It is important that radiographic procedure for diagnosing 
and classifying impacted third molars should be of a standardized character 
with the films of the various cases processed in a uniform manner so that any 
feature indicating a deviation from a normal condition may be immediately de- 
tected. Winter’s counsel has proved of inestimable value to all his followers in 
obtaining satisfactory results. 


Methods of Making Radiographs.—Both intraoral and extraoral radio- 
eraphs are required. The intraoral films are routinely utilized for more detail 
is obtainable and less distortion is shown in them than in the larger extraoral 
pictures. In general they are more satisfactory as a guide for operative ma- 
nipulations, and while their correct introduction into the mouth may at times 


This is the twenty-third article in a series which began in the January, 1949, issue of 
tie JOURNAL, 


225 





226 FRANK W. ROUNDS 


be perplexing to the operator and annoying to the patient, the difficulties are 
easily overcome. Extraoral films are employed in those cases in which, for 
physical reasons such as trismus, extreme abnormalities, or acute pathologic 
involvements, the intraoral film cannot be properly placed, and also when the 
small radiograph indicates that such extensive lesions are present that a com- 
plete visualization is not obtainable. The existence of large cysts or remotely 
displaced impactions creates the necessity for studying all the contiguous 
areas and is an example of the need for this supplementary aid in diagnosing 
the case. 


Intraoral Radiograph.—The different styles of film for intraoral bueco- 
lingual exposure are all about 134 inches long and 114 inches wide. The 
writer’s choice is the packet containing two films which is known as “regular” 
as contrasted with those termed “super speed” or “duplitized.”’ 


Position of the Patient.—The usual style of dental chair is the most satis- 
factory for seating the patient. If the footrest is removed it permits the opera- 
tor to have free movement in front of the chair. The patient assumes an up- 
right sitting position with the head placed firmly in the headrest in such pos- 
ture that with the mouth open the mandibular teeth are on a horizontal plane, 
the chin being neither dropped down nor tilted upward. The light should be 
so arranged as to permit a full view of the whole oral cavity. 


Placing of the Film.—The position of the film should be such that when 
exposed to the x-ray it will show the whole of the impacted third molar, the 


ossistructure above, below, and distal to it, as well as the second molar and the 
course of the mandibular canal. Any radiograph lacking these structures is 
unsatisfactory as they all require consideration in the diagnostic study. To at- 
tain this and furnish accuracy, the film should not be bent. About one-fourth 
of its width should show above the occlusal surfaces of the molars, and its upper 
border must be parallel to these surfaces. If the impaction lies in a vertical or 
mesioangular position, the anterior border of the film should be no farther for- 
ward than the mesial wall of the first molar. If it lies in a horizontal or disto- 
angular position, the anterior border of the film must be in line with the center 
of the first molar. After it is correctly placed, the film is stabilized in a vertical 
position by the index finger of the patient’s opposite hand, the palm of which 
faces outward. To accomplish this, the elbow must be materially raised. In 
some cases it is simpler for the patient to pronate the hand, particularly if the 
finger is short. In either instance only the end of the finger should engage the 
film, and the slight pressure required is directed against the lingual surface of 
the crown of the second molar. Backward pressure with the finger tends to push 
the film out of its correct position. 


Difficulties to Be Overcome.—Due to various conditions the dentist may a! 
times find it difficult to carry out this technique and may decide to simplify the 
problem by using his own finger to retain the film in position. The disastrous 
effects of protracted or continuous exposure to x-rays are well known and mus 
be avoided at all costs. The rare occasion when a patient is required to so sub 
ject himself causes no damage, but the operator who is constantly engaged it 
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liographie work, for his own safety, must avoid the hazard. The following 
its are suggested : 


1. Frequently the patient is in a state of tension. This may be due to pain, 
fear, or a nervous temperament. Whatever the cause, it is difficult to obtain a 
correet radiograph in this area, if the facial muscles are rigid and the patient is 
in a strained position. Induce relaxation if possible by explanation of the re- 
quirements, by suggestion, or, if necessary, by means of a sedative drug. 


Fig. 248. Fig. 249. 


Fig. 250. Fig. 251. 


Fig. 248.—If trismus does not permit the customary method of correctly placing the 
intraoral film, a hemostat is clipped to its upper anterior corner, and the operator introduces 
it between the jaws in a horizontal position. 


Fig. 249.—The film is turned vertically within the mouth and directed to place. 


Fig. 250.—Inserting intraoral film.—Buccolingual radiograph. Position of operator's 
hands; retracting cheek with left index finger, using right index finger and thumb for in- 
troduction of film. 


. Fig. 251.—Inserting intraoral film.—Buccolingual radiograph. Position of operator’s hands: 
directing film to position with right index finger, using left index finger as a guide. 


2. A partial trismus may prevent free opening of the mouth, thus prevent- 
ing the correct introduction of the film by the usual means. In such ease the 
result ean usuaily be obtained by clipping a hemostat to the upper anterior end 
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of the film. The operator introduces it horizontally between the nearly closed 
jaws and then turns it vertically and directs it to its proper pace without any 
assistance by the patient. The method is shown in Figs. 248 and 249. 

3. Ofttimes radiographs are processed and show only part of the impacted 
tooth or, in ease of a horizontal impaction, only the coronal portion. It is us« 
less to rely on them for operative purposes. In such instances the anterior 
border of the film has been inserted no farther backward than the premolar re 
gion, the posterior border having jammed against soft tissue obstruction. The 
remedy is to instruct the patient to touch the palate with the tip of the tongue. 
In an attempt to do this the muscles relax and the film, guided by the operator's 
left index finger, is directed to its place as the tongue reassumes its normal posi- 
tion of rest. 

4. The gagger causes the most trouble. Ilypersensitive oropharyngeal mem- 
branes are often encountered, and a person may gag if only the tongue is im 
pinged upon. Any one of the topical anesthetic lozenges, if sucked for a few 
minutes, allays this irritation and permits the regular film insertion. 

5. Resort is made to an extraoral radiograph if necessity arises. 


252.—Inserting intraoral film.—Buccolingual radiograph. The film retained in correct 

position by the operator. 

The various steps to be taken in introducing the film into the mouth for a 
bueecolingual radiograph of an inferior right impaction are illustrated in Figs 
250, 251, 252, 253, and 254. The procedure is the same when placing a film for 
a left impaction except that the application of the fingers is reversed. In Figs 
255, 256, and 257 the films are attached to mandibles in correct positions fo! 
exposure. 


Angulation of the Cone.—The open end or point of the cone is directed a‘ 
right angles to the film with the central rays focused on its center. When th 
rays do not squarely strike the film at a right angle, the resultant radiograph wil 
be distorted. If the exposure is made from a posterior or anterior angle, th: 
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roots will appear of abnormal length and the contact points of the crowns will 
overlap; if made at an acute angle from above, the teeth will be elongated; and 
made at an obtuse angle from below, they will appear foreshortened. As a 


Fig. 253. Fig. 254. 
ig. 253.—IJnserting intraoral film.—Buccolingual radiograph. Position of operator’s 
hands: holding film in place with left and right index fingers, respectively, while patient 
places his left index finger in center of film against crown of second molar. 
Fig. 254.—Inserting intraoral film.—Buccolingual radiograph. The operator's fingers 
withdrawn. The patient’s index finger stabilizes the film. The cone is directed at a right 
ngle to the film, ready for exposure. 


Fig. 255. 


Fig. 255.—Position of fiba.—Buccolingual radiograph, vertical or mesioangular impaction. 
iterior border of film in line with mesial surface of first molar, and upper border parallel 
occlusal surfaces of molars. 

Fig. 256.—Position of film.—Buccolingual radiograph—horizontal or distoangular impac- 


mn. Anterior border of film at center of first molar and upper border parallel to occlusal 
rfaces of molars. 


‘sult of any incorrect angulation, the various distortions will present false situa- 
ons. Fig. 258 shows a series of films of the same tooth. The rays were directed 
different angles and produce the inevitable artifacts. 
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Fig. 257.—The film and cone in correct positions for a buccolingual radiograph of an inferior 
right impacted third molar. 


Fig. 258.—Eight radiographs of a mandibular third molar. A, Correctly made radic 
graph; the other seven radiographs of the same case show different degrees of distortion duc 
to inproper angulation, the film being placed in the same position in each instance. 
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The Exposure.—The amount of exposure to the rays will depend on the 
density of the ossistructure, amount of swelling, age of the patient, and type 
of x-ray apparatus used. The greater the density, the more intense the swelling, 
and the older the patient, the longer should be the exposure. Experience with 
one’s own machine will soon establish the correct exposure time and proper tar- 
vet distance. 

Tooth Deflected Lingually.—After a radiograph has been made according 
to the previous deseription, if the impacted tooth is presented as a dise with 
only the occlusal surface showing, it is in a complete lingual deflection, and 
the root formation is obscured. If the tooth is partially deflected to the 
lingual side, part of the occlusal surface will be visible, and the roots will 
appear foreshortened. In either instance a supplementary radiograph is es- 
sential to bring out the root formation and direction. This second radiograph 
should be made with the cone directed at an acute angle from above as when 
making a radiograph of a maxillary molar. The film, however, is placed in the 
same position as when the cone is focused at a right angle to the tooth, the 
only change being the angle in which the rays are directed. This will show 
the roots of the tooth. 


eee 


Fig. 259.—Correct position of the film and proper angulation of the cone to bring out 
root formation of an impacted inferior third molar when the first radiograph shows it to 
totally or partially deflected to the lingual side of the arch. The patient’s finger and hand 
. pronated position is the alternative method by which the film is stabilized. The reverse 
ition with the palm and finger facing forward was demonstrated in Fig. 254. 

It must be borne in mind that the latter radiograph is not the correct one 
by which to demonstrate the impaction’s true position. The question may arise 
as to why the tooth in the original picture is not in a total bueceal deflection. It 
could from the viewpoint of radiography, but in my experience this is elini- 
cally nonexistent. However, the deflection can and should be confirmed by an 
occlusal radiograph. Fig. 259 shows the correct angulation by which to ascer- 
tain the root formation of lingually deflected inferior impactions. In this illus- 
tration the patient’s index finger and hand are pronated. Fig. 260 shows the 


dise appearance of total lingual deflections with two pictures of the root for- 
nations obtained by angulating the cone as in Fig. 259. Fig. 261 shows: A, 
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A complete lingual impaction in the mouth of a youthful patient, B, the ab- 
sence of roots of the undeveloped tooth; (, the occlusal radiograph confirming 
the lingual deflection; D, the postoperative radiograph. Figs. 262 and 263 illus. 
trate partial lingual deflections with a portion of the occlusal surfaces visible, 
the roots foreshortened, and the details of their formation obscured in the origi- 
nal radiographs. Their roots are clarified by angulation as shown in Fig. 259, 
Regardless of the depth of the impaction, the occlusal view confirms the diagnosis 
and aids operative procedure. 


Fig. 260.—The disc appearance of complete lingual deflections. The root formations shown in 
two of the pictures were obtained by angulating the cone as in Fig. 259 


Developing the Film.—Developers intended for photographie purposes 
should not be used, but any good standard x-ray developer will give satisfac- 
tory results. Directions for use are furnished by the suppliers of the solutions. 
Development should continue until the film, when held to the ruby light, will 
show only a slight trace of the teeth, discounting metallic crowns and fillings, 
after which the film is thoroughly rinsed and placed in the fixing bath for 
about ten minutes. 
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If the radiograph is too dense, the exposure was probably too long; if it is 
transparent or shows a lack of detail, there probably was underexposure. 
Correet exposure and proper development at the right temperature are essen- 
tial components of the technique. 


A. 


C. 
A, A total lingual impaction in the mouth of a youthful patient; B, the undeveloped 
root formation; C, the occlusal view; D, the postoperative radiograph. 


A. B. 


C. 
Fig. 262.—A, A partial lingual deflection of a nonimpacted inferior third molar. The 
1t formation is not clear. B, the supplementary radiograph, exposed as described, permits 
ialization of the roots; C, the vucclusal view is an operative aid. 


Occlusal Radiograph.—An occlusal radiograph is of great service in those 
ypes of impaction, no part of which is visible in the clinical examination, but 
is especially valuable when the molar is impacted in a lingual, mesioangular, 

or horizontal position. It will show approximately the degree of buccal or 
lingual deflection in comparison with the position of the second molar and will 
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indicate the amount of ossistructure on the buccal surface that may be avail- 
able as a fulerum in the operative procedure. It will not, however, show the 
point of contact of the occlusal or mesial surface of the third molar with the 
distal surface of the crown or root of the second molar, nor will it disclose the 
size of the interproximal space between these teeth, as that area will be obliter- 
ated and the root formation will be obscured. These characteristics are made 
visible in the initial radiograph. The combination of these two films supple- 
mented by the radiograph of the roots in cases of lingual deflections will fur- 
nish all the needed information unless such extensive conditions are presented 
as to necessitate extraoral films in addition. 


Position of Patient.—The headrest is lowered, the patient assumes an up- 
right sitting position, but the head is tilted to the left or right as the case may 
require, with the side of the mandible containing the involved tooth turned 
upward and elevated as far as possible. 


Fig. 263.—A, A partial lingual deflection of an impacted inferior third molar; B, the root 
formation is clarified; C, the extracted tooth. 

Insertion of Film.—The packet is laid flat on the occlusal surfaces of the 
molars as far posteriorly as possible with the emulsion side down and an ap- 
proximately equal amount of film extending to the buceal and lingual sides. 
The patient holds it in position with the index finger of the opposite hand or if 
preferable may close the teeth lightly in an end-to-end bite. 


Adjustment of Cone.—The chair is raised or the tube iowered so that the 
target rays may be directed upward in a straight line through the inferior 
border of the mandible to the crown of the impacted tooth. The resultant 
radiograph will show the crowns of the teeth only. The roots of the first and 
second molars will be superimposed upon their crowns if the angulation is 
correct. 
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The Exposure.—Owing to the greater degree of penetration required, the 
average exposure time is usually about twice that necessary for the bucco- 
lingual radiogram. Fig. 264 illustrates on a mandible the correct position of 
the film and the cone. Fig. 265 shows the patient stabilizing the film with the 
index finger of the opposite hand and the cone correctly angulated for the 
ocelusal radiograph, and in Fig. 266 the film is held in place by the closed jaws 

ith the teeth in an end-to-end bite. 








Fig. 264.—Placement of the film on a mandible and position of the cone when taking an 
occlusal radiograph of an impacted inferior third molar. 


Extraoral Radiograph.—<As stated earlier these larger films are essential 
in those eases in which intraoral films are not of sufficient size to inelude all 
the involved parts. Both lateral and anteroposterior views are usually neces- 
sary for complete visualization. It is needless to repeat the methods for pro- 


a 


mat Se aan 


dueing extraoral radiographs as they have been thoroughly described and illus- 
trated in the standard textbooks on dental radiography. The techniques are 
simple when once mastered but should be carefully followed if any dependence 
b for diagnosis is to be placed on their results. In making extraoral radiographs 
of the third molar region, a correct representation of the involved areas free 
from overlying shadows must be obtained. The cervical vertebrae and ascend- 
ing ramus of the mandible on the opposite side are the two important anatomic 
; points to be taken into consideration. The target rays should be made to pass 


between these structures at such an angle as to cast a correct shadow length of 
the teeth upon the film. Improper angulation causes distortions and super- 
imposes undesired parts, thus obseuring the field and producing misleading 
information. Figs. 267, 268, 269, and 270 illustrate types of cases which re- 
quire extraoral films to supplement the customary intraoral radiographs. 
While making due allowance for the undoubted advantages supplied by 
extraoral radiography in the unusual cases of impacted third molars, it has 








FRANK W. ROUNDS 


Fig. 265. 


269. 


C 
& 


Fig. 266. 


Fig. 265.—The correct position of the film, the cone, and the patient’s index finger when 
making an occlusal radiograph. 

Fig. 266.—The film may be held in position by bringing the teeth together in a closed 
end-to-end bite. ' 
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been found by years of experience that the method described for making intra- 
oral films is the simplest and most dependable in the majority of cases. Radio- 
graphs thus processed are reliable guides for the operative procedures. Patients 
often present radiographs that have been incorrectly made and expect a diag- 
nosis to be arrived at. When the operator cannot depend on the accuracy of 
such films, he should unquestionably discard them and approach his problem 
scientifically rather than by guesswork. 


(To be continued.) 
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UBERCULOSIS of the oral cavity has received much attention in the litera- 

ture. The Finneys’ noted, significantly, that while some of the conclu- 
sions of many contributors are in marked accord, others are in equally strong 
disagreement. This paper will review the literature of tuberculosis in the 
mouth and attempt to synthesize the different points of view. 

The protean tuberculous lesion may occur in the soft tissues and bony 
supporting foundation structures of the mouth. It is generally agreed that 
oral lesions are usually a manifestation of: far-advanced pulmonary disease. 
Rubin®* and other writers recently claimed that there is no primary tubercu- 
losis of the mouth. Tannenberg’®’ postulated that evidence of primary lesions 
can be accepted only if a history of pulmonary tuberculosis is excluded by 
tomography; if there is an associated marked regional lymph node involve- 
ment, which results from the caseation and lasts for a period beyond a few 
weeks, and if a positive biopsy is obtained from the lesion. Clark, in 1876, 
reported a claim of a primary tongue lesion which was substantiated by a 
subsequent complete autopsy. In 1939, Cameron™! reported a ease‘which he 
believed to be a true chancre d’inoculation. In any event, we may assume that 
primary oral lesions of this disease are extremely rare. 

There is a much greater incidence among males in the third or fourth 
deeades. The ratio of men to women varies from 23:1 (Nannimi,®) to a 3:2 

Handfield-Jones,*!), averaging about 5:1 throughout the literature. There 
had been relatively few Negro cases reported, but Katz'*® found that there 
was an equal incidence among white and Negro patients. 

Much of the literature is concerned with tuberculosis of the tongue, since 
the high rate of mortality here renders these studies valuable as a clinical 
guide. It is not uncommon to find tuberculous uleers of the larynx, pharynx, 
and tonsils. It is less common to find lesions on the hard palate and tongue, 
although many of the latter are believed to be extensions from the posterior 
ireas. 

Salman and Darlington’ classified oral lesions into several groups, as 


follows: 


Group One.—Tooth apex and socket cases. In this group, 
Brodsky" reported an incidence of 8 per cent positive tuber- 
culous periapical granuloma in a study of tubercular patients. 
In this group the prognosis is good. The general condition of the 
patient is not so serious as it is with the tongue and other lesions. 
Healing, however, may be delayed and the tooth socket may quickly 
fill up with what has been called ‘‘tubereulous granulations.’’ These 
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granulations bleed easily and consist of numerous small pink to dark 
red elevations, characteristically heaped one on the other, filling in 
most of the socket. These are treated by curettage, and healing by 
primary intention follows with the formation of a new healthy clot. 


stratibed cysamoun spitheliam. Meverel wel-Gcllecl Cobercles cme prcemnt tn ‘eabapitheltal 
tissue. Biopsy from the maxillary frenum. 

Group Two.—Cases that involve the oral mucous membrane. This 
is usually a manifestation of a far-advanced pulmonary infection. The 
more extensive the tubercular lesion, the more closely guarded is the 
prognosis. The soft and hard palates are most frequently involved, 
followed by the tongue lesions. Katz,'** in a study of 200 consecutive 
autopsies of tubercular patients, reported an incidence of 19.9 per 
eent, which is higher than previous reports, but his findings inelude 
both gross and microscopic lesions. The majority of his cases were 
those found at the base of the tongue and were not observed during 
clinical examination. On the basis of his figures, it may be assumed 
that many such lesions went undiscovered. 

Other mucous membrane lesions included in this group are those 
involving the buccal mucosa and the mucobuceal suleus. In addition 
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lip lesions at the commissures and others involving the frenum (the 
latter especially in patients who wore dentures) have been reported. 


Group Three.—Tuberculosis of the maxilla and mandible. These 
lesions result in a tuberculous osteomyelitis. The mandible shows a 
greater predisposition to the infection than does the maxillae, the 
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Fig. 2.—This photomicrograph represents a small papillomatous nodule covered by 


his tissue was from the mucous membrane of the lower lip. 


angle being the most frequently affected area. In the maxillae, the 
infraorbital region is most susceptible. Bony involvement is thought 
to be an extension from the soft structures. Since tuberculous 
periostitis and osteitis with subsequent suppuration and sequestra- 
tion so often resemble necrosis from other bone infections, a correct 
diagnosis is many times missed. Actual demonstration of the tubercle 
bacillus in the diseased tissue is necessary for a diagnosis, and obtain- 
ing this evidence is complicated by the usual presence of a mixed in- 
fection. The presence of sinuses is suggestive, but the microscopic ex- 
amination of the sequestrated bone for the tubercle bacillus and the 
chest x-ray offer the only conclusive evidence of the infection. 


stratified -_ --~ epithelium. In the depth of the submucosa there are several well-formed 
tubercles. 
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Fishberg® pointed out that even with great exposure, tuberculous ulcera- 
tion of the buccal mucosa is a rare complication. He noted that 60 per cent 
of the patients affected with fatal lung disease develop intestinal mucous mem- 
brane lesions, although here, as in the mouth, there is the protecting influence 
of constant movement, the cleansing action of mucus and saliva (work done 
by Dietz and Appleton has shown high antibacterial action of saliva against 
tuberculosis), and the antagonistic action of other organisms. Cullen,’** in a 
paper on intestinal tuberculosis, found that the earliest lesion in the intestine 
was in the lymphoid canals in the submucosa, principally in Peyers patches, 


Fig. 3.—In this specimen of a radicular cyst we found that the section contained chronic in- 
flammation with areas of caseation and tubercles. 


and that the extension of these lesions most frequently oceurred along the 
lymphoid canals in the submucosa. This is significant when we realize that 
there is a relative absence of lymphoid tissue in the mouth proper, while there 
is an abundance in the tonsillar and intestinal regions where there is a much 
greater incidence of tuberculous infection. 

Besides the protective absence of lymphoid tissue, other protective fac- 
tors in the mouth are the efficient system of drainage, the powerful muscular 
action of the tongue, and the bacterial inhibitory action of mouth secretions. 
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lequate drainage in the mouth consists of two elements: the strategically 
placed salivary glands, the grosser mechanism which flushes the entire mouth, 
and the intrinsie small glands which discharge mucus and serous secretions 
on the immediate membranes. The tongue action does not permit the forward 
dissemination of the infected material and is an effective mechanism for the 
prevention of a generalized spread. 

Regarding the inception of tuberculosis of the mouth much of the con- 
troversy has concerned itself with whether the infection enters via an ex- 
ogenous or endogenous route. One school of thought represented by Hand- 
field-Jones,** Farber,!*° and others, believes infected sputum is the carrier. 
Another group, represented by Rubin,** Darlington, and Salman,” and others, 
champions the nonsputum pathways. However, both groups are agreed that 
there may be extensions from neighboring structures. They are also agreed 
that the mucous membrane cases are a manifestation of a more generalized 
terminal pulmonary involvement, and are the result of the decreased resistance 
of the patient, and perhaps the increased virulence of the organism. 

The following evidence is presented by the first group in support of its 
contention. First, the largest number of eases have a positive sputum and 
sputum which is heavily laden with bacilli. Second, in those cases of oral 
tubereulosis in which the infection seems to have been brought by the blood 
or lymph, there is a greater incidence of extrapulmonary tuberculosis involve- 
ment of other organs than in those associated only with a caseous pulmonary 
involvement. Third, frequent association with trauma precedes the infection 
in the mouth. 

The second group points to the following facts in support of its view. 
First, exacerbation of the disease in the lung appears coincidentally. See- 
ond, other extrapulmonie invasions frequently become manifest at the same 
time. Third, a number of the lesions oceur in the mouth. Fourth, those parts 
of the mouth which are most subject to trauma, such as the lips and margins 
of the tongue, are less frequently involved than the posterior portions of the 
mouth, the tonsillar region, and the pharynx. Fifth, trauma from extractions 
and other oral procedures rarely is followed by autoinoculations; and finally, 
some patients who have negative sputa nevertheless may develop oral lesions. 

However, two points should be noted. First, with regard to the multiplic- 
ity of the lesions, Tannenberg’*’ believed that the infected sputum in the 
presence of a gross lesion and the resulting decreased oral resistance may 
cause multiple shallow ulcers in the posterior part of the mouth eavity. See- 
ond is the possibility of inoculation following oral surgery. It is generally 
recognized that after an extraction the affected part has brought to it all the 
body defenses, thus permitting rapid and protected healing. But, if com- 
plications arise, as they do, then we could understand the susceptibility to 
autoinoculations. 

It would seem reasonable to assume that an infection can occur through 
beth pathways. The endogenous infection may be preceded by a chronic 
trauma and the exogenous infection is almost always preceded by some ex- 
ternal irritation. Any mouth area in a tuberculous patient subject to pro- 
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longed and constant low-grade irritation, whatever its nature, may serve as a 
predisposing factor for an oral tuberculous infection. These irritations may 
consist of a broken bridge, an overextended denture, or a jagged tooth. There 
are also industrial hazards such as the holding of nails on the tongue by shoe- 
makers; just such a case has been reported in the literature. ‘There are other 
cases, such as a chronic dental abscess, or leucoplakia, which have several times 
been reported in the literature. 


Fig. 4.—Tuberculous ulcer of undersurface of tongue and floor of mouth. The surface of 
specimen is ulcerated, only a bit of stratified squamous epithelium remained at one edge. 
This shows hyperplasia, degeneration, and infiltration with small round cells and polymor- 
phonuclear leucocytes. There is some necrosis at the surface of the granulation and many 
epithelial tubercles in the deeper portion. 


The factors which govern the growth of an infecting organism in the 
upper air passages are a loss of muscular tone, the accumulation of toxic 
waste products, and a poor circulation to the part. These are the very con- 
ditions that prevail in a tissue which is being chronically hurt. 


To evaluate accurately the findings which have been previously reported, 
the following 20 cases were carefully studied by the authors. They repre- 
sent all of the patients in the pathologie files of Montefiore Hospital, a large 
chronic disease hospital in New York City, on whom biopsies were done. With 
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one exception, every patient had a detailed dental as well as medical case his- 
tory. Many of the patients had full-mouth rotentgenologie studies. Almost 
all had been given a careful mouth examination on admittance, and detailed 
records were kept of the mouth lesions as they developed and were observed. 

The examinations revealed a greater incidence of oral tuberculosis among 
men than in women; 6:1. The greatest number of cases in one age group, 
seven, occurred in men in the fifth decade. Three cases found in women 
oceurred in patients between 35 and 38 years of age. 


1. There was one case of tuberculous osteomyelitis in the 
mandible which involved the angle. 

Four eases of lip and commissure lesions. 

One of the hard palate. 

Four involving the tongue. 

One of the mucobuceal suleus. 

Nine apex and socket cases. 


bo 


~ 


ot me © 


_ 
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The apex and socket lesions healed in an average of six weeks after the so- 
called tubereulous granulation tissue had been removed surgically. All of 
the patients had far-advanced pulmonary tuberculosis before the mouth le- 
sions appeared; although the mouth lesions healed in some of the cases, the 
chest condition did not necessarily show a similar improvement. 

The role of chronic irritation in the causation of the tooth apex and socket 
eases can be best evaluated by noting that all of these patients had some 
periapical roentgenologic changes before the teeth were extracted. Three of 
the nine eases were diagnosed as retained roots, one as a cyst, two as apical 
abseesses, and the rest as infected areas. All of the cases except that diag- 
nosed as the cyst had positive sputa. It would seem fair to assume that in 
each instance there was a chronic irritant to work, resulting in the destruc- 
tion of bone apically. 

There is no acceptable evidence in these cases to prove an exogenous or 
endogenous route of infection, although there is presumptive evidence. If 
the lesions were the result of the endogenous route, we would expect simul- 
taneous exacerbations from other extrapulmonie lesions. We might expect 
several mouth lesions to develop simultaneously, and would expect negative 
sputa in several of the cases. However, all of the patients except one had a 
positive sputa, and in every case except that one, the mouth lesion was the 
only extrapulmonie wound. It is logieal to consider these to have an ex- 
ogenous origin. In the patient with the cyst there were other tuberculous 
lesions, a ptotie kidney and a healed peritoneal] tuberculosis, and a negative 
sputum. It would seem likely that the cyst was the result of an endogenous 
type on a traumatized area. 

The tubereular osteomyelitis cases are characterized by severe pain, the 
presence of sinuses, and sequestration of the bone with rapid spread of these 
processes. In one ease, the patient had bilateral fibrocaseous cavitations, 
associated with laryngeal and intestinal tuberculosis. The lesion in the mouth 


was first noticed as an ‘‘abscessed tooth’’ four months previous to the pa- 
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tient’s death. Following the removal of the tooth there was great pain and 
a rapid spread of the destructive process. The mucous membrane at firs! 
appeared lacerated and then assumed a ragged appearance. Later the whole 
bone was void of mucous membrane, and the area was painful and denuded 
At this time a probe could be extended to the lower border of the mandible. 
The patient had simultaneous mucous membrane and osseous lesions on the 
opposite side of the mouth as well as a flare-up of other organ tuberculosis 
and a positive sputum. This, then, would appear to be a result of an endoge- 
nous infection and possibly an extension from the laryngeal area. 

The oral mucous membrane eases have been subdivided into two groups, 
those involving the tongue, and those involving the other mucous membranes. 
In the tongue patients the lesions first appeared as a slight thickening of the 
surface of the tongue with surrounding redness and vascularization. The red- 
ness disappeared very gradually over a period of months. This was followed 
by a blanching of the part. An irregularly shaped ulceration developed which 
was deep, painful, and grayish in appearance. The lymph node on the in- 
volved side became enlarged and painful. Three of these four cases were as- 
sociated with a serious local traumatic condition, i.e., jagged teeth, a broken 
bridge, and a burned tongue. All of them apparently healed after being 
treated for approximately ten months. Two were treated with electrocoagu- 
lation, and the others with deep x-ray therapy after electrocoagulation had 
hand failed. Post-mortem examinations of two of these cases definitely sug- 
gested the endogenous, hematogenous transfer of the organism to the tongue 
and other organs. It seems evident that the tongue might still have been in- 
fected even if the local traumatie condition had been absent, although if this 
had been the ease, the local condition would have been less severe because 
the lesions did not clear up until the trauma was removed. 

Five cases are reported of infections of the other mucous membrane. Two 
of them involved the soft and hard palates, and the other three involved the 
floor of the mouth. The first two were obviously extensions from the tonsilar 
region. After their appearance in the mouth they became acutely painful 
and unresponsive to the customary treatment. They never healed and the 
patients survived only a short time after their development. This is the char- 
acteristic pattern for this type of case, and the best treatment is to relieve the 
pain. 

Two of the remaining three cases involved the maxillary labial] frenum. 
In both instances the patients wore full dentures which impinged on the 
frenum. These are excellent examples of lesions resulting from a local trau- 
matie condition, for following the elimination of the irritation and cauteriza- 
tion of the tubercle, the lesions healed. In these patients the chest condition 
was quiescent and no other organs were involved. 


Summary 


1. Tooth apex and socket cases of tuberculosis are much more common 
than has been generally suspected. They quickly responded to surgical inter- 
vention with the complete enucleation of the involved area and the fresher- 
ing of the part. They then heal well. 
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2. The anterior areas of the mouth are much less susceptible to tubercular 


infections than are the posterior parts of the mouth and tonsillar region. This 
is due to the abundance of lymphatic tissue to be found there and to its rela- 
tive absence in the rest of the mouth. 


3. The avenues of infection are believed to be both endogenous and ex- 


genous, with the determining factor being a chronic type of trauma at the 
site of infection. The removal of any chronic type of trauma in tubercular 
patients cannot be overemphasized. 


Another question which might properly be raised at this time would 
‘‘Why aren’t more patients with positive sputa infected in the mouth?’’ 


The best answer to this would be that there is a lack of lymphatic tissue in 


4 


3 


9 


2 


he mouth, and there is a great tissue resistance found there. 
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Oral Medicine 


ANTIBIOTICS—THEIR MECHANISM OF ACTION AND USES 
AS ANTI-INFECTIVE AGENTS 


J. M. Dine, M.D., Pxa.D.,* SearrLe, Was. 


HROUGHOUT life human beings are subject to possibly fatal dangers. 

These have been classically divided into four kinds: the invasion of patho- 
genie organism; the development of neoplastic growths; the development of 
‘unectional disturbance ; and accidental injury or trauma. Of these predominat- 
ing risks to life medical science has been oustandingly successful in the combat 
against invasion from pathozenie organisms. The human organism may be 
thought of as living in an environment ubiquitously populated with microscopic 
enemies which lie eternally in wait for an opportunity to multiply and grow at 
the expense of the host. The enemy is subtle and ingenious in its strategy and 
its attack. It may be defeated in single battles but seems never to be universally 
subdued. Public health measures designed to protect whole populations have 
been eminently successful, but when this enemy strikes an individual, the most 
effective weapon is use of certain agents which are fatal in one way or another 
{o the pathogenie organism and innoxious to man. Credit for this concept must 
be given to Paul Ehrlich who summarized his ideas in a beautiful lecture which 
was presented in 1913 to the Seventh International Medical Congress in 
London.’ Ehrlich coined the term ‘‘chemotherapeuties.’’ It was his belief 


that chemical substances could be synthesized which would destroy pathogenic 


organisms which were parasitic to the host, but which would not harm the 
tissues of the host. Basically it was ‘‘the treatment of disease by means of 
chemiecals,’’ and Ehrlich found practieal suecess in his introduction of the 
organie arsenicals for the treatment of syphilis. Ehrlich’s work implied that 
an answer to chemotherapy was to be found in the metallic ions, so in 1935 when 
Prontosil was introduced by Domagk? there was a great stimulation to the field 
and the introduction of the whole group of sulfonamides. 

Such was the situation in about 1941 when Dubois and Hotchkiss* found 
that faetors, which he named tyrocidine and gramicidin, could be isolated from 

microorganism, Bacillus brevis. These were bactericidal to gram-positive 

organisms in vitro but were too toxie to be administered in the same way as 
he sulfa drugs. They were, nevertheless, a stimulation to a further search for 
actors produced by microorganisms. The presence of such a factor produced 
y penicillium mold had been described by Fleming* in 1929, but the significance 
of this observation was generally overlooked until 1940. At that time the name 
enicillin was given to this factor, and by 1944 as the scope of the search became 
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greater, Waksman, Bugie, and Schatz® introduced the term ‘‘antibiotie.’’ The 
term antibiotic is used to indicate a substance produced by microorganisms 
which has the capacity of inhibiting the growth and reproduction and, in some 
cases, even destroying other microorganisms. 


There is no generally accepted term for both chemotherapeutic and anti- 
biotic. Basically, of course, both are substances of a chemical nature and there- 
fore antibiotics should not be differentiated from the synthesized substances 
produced by the chemist. The term antibiotic and chemotherapeutic agent 
should therefore logically be used interchangeably, but common usage has 
resulted in the distinction between them already indicated. Perhaps a useful 
term in this connection is anti-infective. This term is used by the NNR to refer 
to any therapeutic agent used against infection in its broadest sense. At this 
time the distinction between chemotherapeutic agent and antibiotic is probably 
a useful one since chemotherapeutic agents are of dependable purity and uni- 
formity whereas the antibiotics are subject to variations depending on mutations 
of the organism, the method of extraction of the antibiotic in the manufacturing 
process, and many other biological factors. These differences have made it 
necessary to seek for anti-infective agents from the two widely different fields: 
synthetic chemistry and microbiology. 

It is a great credit to Paul Ehrlich that the philosophical concepts which 
he set forth in the last part of the ninteenth century are still as valid as they 
were then. Ehrlich devoted his lifetime to a search for a ‘‘therapia sterilisans 
magna.’’ This pivotal idea was simply that it should be possible to selectively 
destroy pathogenic microorganisms by means. of chemical substances which 
would be nontoxie to the host. Much of his search was empirical but his ‘‘lock 
and key’’ hypothesis, which was conceived to explain his findings, still has 
applications and has been extended rather than replaced. 

Ehrlich was greatly influenced by the great contemporary activity in organic 
chemical synthesis. He drew his chemotherapeutic agents from this source with 
such success that other sources were for a long time ignored. The contemporary 
interest in antibiotics has been the result of the discovery that living organisms 
produce substances which are chemically toxic to other organisms. We have 
been familiar for a long time with the evolutionary adaptation of living organ- 
isms by mechanical and physical means. These adaptations have presumably 
developed in the competition between species for survival. It is now apparent 
that such evolutionary adaptation is not confined solely to mechanical and 
physical adaptations for the preservation of the species, but to more subtle ways 
as well. The penicillium mold, for example, fabricates a substance which dif- 
fuses into its environment and prevents the growth of other species in the 
immediate neighborhood, thus conserving the food supply for its own use. We 
have taken advantage of this protective mechanism by collecting and purifying 
this factor and using it to destroy organisms which are dangerous to us as well 
as to the penicillium. 


Mechanisms of Action 


Any understanding of the mechanism of action of antibiotics must be made 
against a picture of the basic physiology of microorganisms. Needless to say 
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lespite their small size, their life processes are exceptionally complex. From 
he standpoint of the mechanism of action of antibiotics an understanding of 
he utilization of amino acids is of great importance. Reviews of this aspect 
‘ff bacterial metabolism are given by Gale,® Goldstein,” and Waksman.* It 
vould appear that a continuing process is going on in which approximately 
wenty-one amino acids are utilized for protein fabrication. Certain cells, the 
utotrophie organisms, have the ability to synthesize these amino acids from 
norganie substrates. Others, the heterotrophic organisms, must have certain 
mes or all of these available in the substrate. 

In either case the viability of the cell is dependent upon a continuing 
process of utilization of basic materials for the construction of protein. In the 
resting stage this pretein formation is probably at a low level of activity. In 
the growth stage protein formation is a high level of activity and fission oceurs 
with an inerease in the number of organisms in the colony. It is believed that 
bacteria in the resting stage are soon overcome in the body by the natural 
defense mechanisms, and hence for an organism to produce disease in a host it 
must actively reproduce. This means that an anti-infective agent need not kill 
the bacteria, i.e., be bactericidal, but need only to prevent its reproduction, i.e., 
be bacteriostatic, to be effective. In either case the organism is eliminated and 
the end result is the same, termination of symptoms and relief from the disease. 
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Fig. 1.—Diagrammatic representation from Gale*® of the route of assimilation and utilization of 
glutamic acid with an indication of points at which anti-infective agents may act. 
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From this it ean be seen that bacteria must continue in a state of dynamic 
metabolism in order to live and reproduce. Hence, an antibacterial drug must 
in some way upset the intricate machinery by which the cell fabricates protein, 
for on this rests the cell’s ability to reproduce. Although the specific means by 
which an antibacterial agent accomplishes this cannot in many cases be stated, 
there is sufficient evidence to make it possible to set down in a broad way the 
following possibilities or mechanism of antibacterial action. These are repre- 
sented diagrammatically in Fig. 1 
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1. Nonspecific Toxic Action on Protoplasm.—This group consists of the 
group commonly called germicides and comprises metallic ions, phenols, alco 
hols, oxidizing agents, soaps, and many other substances usually called, be- 
cause of their manner of use, ‘‘locally acting antiinfectives.’’ Their action is 
generally nonspecific for they act without selection. Indeed, they have been 
termed ‘‘protoplasmic poisons’’ since they generally are about as deleterious 
in their effects on tissue cells as on bacteria. 

2. Lysis of the Cell Wall.—The distinction between this and the forme: 
group is not clear-cut. This group is more specific in its action, acting on the 
cell wall in such a way as to prevent its function of transferring oxygen or food 
elements from the substrate to the interior of the cell. The detergents, chlorine, 
tyrocidin, and certain other agents, act by this mechanism. It is notable that 
these agents are not selectively toxie to all bacteria and lyse the wall of all cells 
indiscriminately. Both this group and the first group can be seen to have an 
undesirably low therapeutic ratio which greatly restricts the manner of their 
use to conditions which will permit them to come into advantageous physical 
contact with the bacteria with a minimum contact with tissue cells. 


3. The Blocking of the Uptake of Essential Elements From the Substrate. 
—Presumably the cell wall is a highly essential element of the cell which by its 
nature passes essential elements from the substrate to the interior of the cell. 
Gale® showed, for example, that the gram-positive organisms all contain amino 
acids in the interior of the cell. The heterotrophic bacteria of this group must 
secure the essential amino acids from the substrate, and Gale, studying glutamic 
acid in particular, showed that it must pass through the cell wall of most gram- 
positive organisms into the cell interior where it becomes an essential part of 
protein synthesis. This presents a highly specific point at which an antibiotic 
may act. Penicillin has been presumed to act in this way blocking the uptake 
of glutamic acid by the bacterial cell. This explains the lag in the onset of 
therapeutic effect with penicillin since there is undoubtedly a quantity of gluta- 
mie acid stored in the cell which permits the cell to carry on its essential syn- 
thesis for a short time. 

4. Blocking of Intracellular Metabolic Pathways.—Once within the cell 
the essential amino acids are converted to the specific proteins which give 
characteristic morphology to the cell. This conversion synthesis takes place b) 
an unknown number of steps and probabiy, in many eases, there are alternat: 
pathways which are available to the cell for accomplishing the same end result 
The various steps of this process are carried out by means of enzymes which ar 
themselves protein in nature and must be secured from the substrate or them 
selves produced within the cell. The accomplishment of this process require 
energy. This is supplied by catabolic processes which utilize substances sucl 
as glucose or other carbohydrates and often oxygen secured from the substrate 
This release of energy needed for the anabolic processes of protein fabrication 
is itself the result of a number of steps which are in turn mediated throug! 
specific enzymes. 
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Now, if at any point it is possible by some means to block a single step in 
ither the energy-producing catabolic pathways or the anabolic protein-synthesi- 
ing pathway, all subsequent steps will fail and the bacterial cell will lose the 
lynamie state without which it cannot reproduce itself. Antibiotics are ap- 
arently able to do just this. We are far from a complete understanding of how 
his is accomplished in every case but in some cases the mechanism is fairiy 
lear. It has been further presumed that probably certain pathways are common 
o different microorganisms, and hence one antibiotic may be successful in a 
spectrum of bacteria which have a common metabolic pathway. 

The mechanism of action of the sulfa drugs is presumed to be as follows: 

It was observed by Woods® that para-aminobenzoic acid (PABA) prevented the 
action of sulfanilamide. Studies of this antagonism led to the finding that 
PABA was a necessary constituent for the formation of folie acid (pteroylgluta- 
mie acid—PGA). Folie acid is, in turn, essential in the internal metabolic 
eyele of the cell. Hence, the picture of sulfanilamide action is developed in 
the following manner. Sulfanilamide prevents the incorporation of PABA 
into the folie acid molecule and thus makes it impossible for the bacterium to 
secure the folie acid necessary for its life processes. Unable to secure this 
necessary metabolite the bacterium is unable to reproduce itself and eventually 
succumbs. Since there are a number of bacterial species against which sulfanil- 
amide is effective, it can be assumed that they all have the common necessity 
for folie aeid, and in so far as this has been investigated this has been found 
to be the ease. 

The mechanism of action of the antibiotics is nowhere nearly as advanced 
as that just set forth for the sulfonamides. Several facts seem to have a bearing 
on the mechanism of action of penicillin. It is most effective against gram- 
positive organisms which are in the growing phase. Gram-positive organisms 
have been shown to require, in nearly all cases, amino acids as a part of the 
substrate and to show the presence of free amino acids in the interior of the 
cell. Further, penicillin affects the organisms only during the growing and 
multiplication phase at which time it is presumed that enzymatic processes are 
facilitating protein synthesis. It has been shown by Spiegelman and Kamen”® 
that ribonucleic acid (RNA) is a key agent in this process and that rapid growth 
is accompanied by a rapid turnover of RNA. It has been suggested that peni- 
cillin blocks the aetion of ribonuclease (and probably other enzymes) essential 
for the utilization of RNA. RNA plays a specific role in the uptake of glutamic 
acid by the cell wall during growth. It has therefore been postulated that peni- 
cillin by this blocking of uptake of glutamic acid can prevent bacterial growth. 
Pratt and Dufrenoy™ proposed that penicillin accomplishes its blocking of the 
ction of ribonuclease by depriving it of sulfhydryl groups (-SH). These 
are energy-carrying groups which are necessary for the function of the ribonu- 
‘lease. 

Resistance to Antibiotics 

With a few years after the introduction of sulfanilamide a decrease in its 
effectiveness in the treatment of gonorrhea was observed, and in vitro investi- 
gators showed that sulfanilamide-resistant strains of gonococci had come into 
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existence.’?)'* A similar development of penicillin-resistant strains of strep- 
toccoci have been reported. These clinical observations led to the question of 
how such resistant strains came into being. While there is the possibility oi 
the organism adopting alternate metabolic pathways to cireumvent the block 
induced by the antibiotic, this is probably not the ease. Demerec’* showed that 
it is most likely a case of natural selection. In any large population of bacteria 
there probably develop mutants which have the property of carrying on their 
metabolic processes by some route which cannot be blocked by a specific anti- 
biotie such as penicillin. These few organisms survive to pass this characteristic 
on to subsequent generations, thereby producing a resistant strain. 

This possibility exists in any bacterial species and for any antibacterial. 
Indeed, Ehrlich described the same thing for arsenicals, terming it ‘‘drug fast- 
ness.’’ From a clinical standpoint this would be a serious situation were it not 
for certain procedures which can be carried out now that the phenomenon is 
understood. First it is evident that an antibiotic must be used to ‘‘strike fast 
and strike hard.’’ This is directed to the hope that the entire bacterial popula- 
tion may be eliminated before mutant strains develop. The possibilities of doing 
this are, of course, statistical, but it is evident that the factors are more favorable 
if the number of bacteria involved can be kept at a minimum. For this reason 
it is inadvisable to use smail quantities of antibiotics. The full force of the 
antibiotic should be brought to bear or it should not be used at all. A second 
fortunate situation is the availability of more than one antibiotic effective against 
the same organism acting by a different mechanism inhibiting a different meta- 
bolic pathway. In many eases this gives the clinician a second weapon in case 
the first is ineffective. Because of these two fortunate situations the problem of 
resistant strains of bacteria has not proved to be the serious problem first 
expected. 

Characteristics of Currently Used Anti-Infective Agents 

Clinical information as to ‘specific uses for the various antibiotics is 
continually accumulating. Therefore any attempt to make a compilation is 
subject to certain future modification. Table I modified from Goldstein’ by 
Farah and Kirby may be taken as a summary of the current information with 
respect to the pathogenic organisms and diseases against which five antibiotics 
and the sulfonamides are clinically effective. 

The term bacterial spectrum has been used frequently by workers in this 
field. It is perhaps misleading because microorganisms cannot be arranged 
in the same way as wave lengths. The term may be thought of as simply 
referring to the list of microorganisms against which the anti-infective agent 
is effective. Useful reviews of the clinical effectiveness of antibiotes are those 
of Molitor and Grassle’’ and the Symposium’® of the Journal of Clinical Investi 
gation. 


The Sulfonamides 


The uses for the sulfonamides have become more and more restricted wit! 
the introduction of antibiotics such as chloramphenicol (chloromyecetin), aureo 
mycin, and.terramycin. This has not been because of an unfavorable bacteria’ 
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spectrum but beeause of pharmacologic actions which the sulfonamides have on 
the human host. These actions vary from minor effects such as gastrointestinal 
upset and sensitization to mental disturbances to the more dangerous effects of 
kidney damage, agranulocytosis, and hemolytic anemia. 

These toxic manifestations of the sulfonamides have been overcome to some 
extent by the introduction of newer sulfa drugs such as Gantrisin as reported 
hy Rhoads, Svee, and Rohr," or by the use of triple sulfonamide mixtures. These 
mixtures are an ingenious use of the fact that after making a saturated solution 
of one sulfa drug it is still possible to dissolve one or two other sulfa drugs in 
this solution. This makes it possible to reduce the amount of each and still 
secure effective therapy. The problem of saturation is important because the 
most dangerous toxie action of the sulfonamides is kidney damage which has 
been shown to be due to the precipitation of the sulfonamide from the urine in 
the kidney tubules as the urine is concentrated. 

The use of triple mixtures represents an accomplishment of real value in 
therapy with sulfonamides, but there are only three commonly encountered con- 
ditions where they would be the primary choice.’* These are: uncomplicated 
urinary infections, bacillary dysentery, and meningococcie meningitis. 


Penicillin 

There are five known penicillins which have been given letter designation 
as follows: G, X, K, F, and Dihydro F. The chemical structure of these is 
known and penicillin has been synthesized, although for commercial purposes 
it is far less costly to isolate it from cultures of strains of Penicillium notatum 
than to produce it synthetically. The types differ one from the other only in 
the nature of a substituent radical. These relations may be seen from the ac- 
companying structural formula. 


O S 
' ae 
R—C—NH—CH—CH ((CH,), 


-_ | 
CO—N——CH—C—OH 


O 
Penicillin F R equals CH,;CH,CH—CH—CH, 
Penicillin G R equals —CH, 
Penicillin K R equals CH,CH,(CH,) CH, 
Penicillin X R equals HO—¢ S—CH, 


The formula also shows a carboxyl group which indicates that the penicillins 
are all moderately strong acids and may therefore be converted into sodium, 
potassium, calcium, or other salts. Practically the only penicillin appearing in 

ymmercial channels is the benzyl penicillin or penicillin G. The different peni- 
cillins ean be shown to have different antibiotic characteristics, but these seem 
to be rather minor quantitative variations and do not justify the commercial 
production of the different forms. The pure form of penicillin G is stable and 
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does not require refrigeration. Most commercial packages carry an expiration 


date. Dosage of penicillin in all of its therapeutic forms is stated in terms of 
units. This practice dates from the time when penicillin was an impure sub- 
stance which had to be biologically assayed in terms of the ‘‘Oxford cup unit.’’ 
It would be desirable to drop the unit and to state the dose in terms of milli- 
orams. 

Whatever the route of administration the desideratum is a level of penicillin 
concentration in the blood and tissues sufficient to be powerfully effective against 
the pathogenic organism. Two factors influence this body level: (a) the rate 
of absorption, which in turn is dependent upon route of administration, and (b) 
the rate of elimination. In the early use of penicillin it was found that intra- 
muscular administration at least every four hours was necessary for the main- 
tenance of adequate blood levels. This penicillin is rapidly exereted by the 
kidneys and can be almost quantitatively recovered in the urine. Beyer and 
his eo-workers'® were able to block this excretion by the use of Caronamide which 
was shown to prevent the passage of penicillin through the tubule cells of the 
kidney nephron. This successful and ingenious method has, however, been prac- 
tically abandoned with the successful development of ‘*‘depot’’ administration. 
This is a method whereby penicillin is mixed with some substance which binds 
it in a combination from which it may be released slowly at‘the site of injection 
into the blood stream. Older methods attempted to secure depot administration 
by mixtures of penicillin with an oil or gelatin base. This method was attended 
with difficulties and has now been abandoned. Currently and with great suc- 
cess depot administration is secured with penicillin-procaine combinations. It 
has been found that molar amounts of penicillin and procaine form a loose chem- 
ical combination which is slowly broken down at the site of administration. Gen- 
erally an excess of procaine is present in the mixture in order to produce a de- 
sirable local anesthetic action which relieves the pain of the injection. The 
penicillin-procaine combination is insoluble in water, and therefore it must be 
administered either dissolved in oil or suspended in an aqueous solution by 
means of a dispersing or emulsifying agent. 

Fig. 2 shows three types of blood level curves obtained by three types of 
procaine-penicillin G preparations. 

After absorption of the penicillin into the blood approximately 50 per cent 
of penicillin G combines with the plasma proteins. This combined penicillin 
is ineffective therapeutically but as the penicillin is exereted the bound peni- 
cillin is released so that at any given time at least a part of the penicillin is 
available for therapeutic purposes. In passing it is interesting to note that 
penicillin K is bound by the plasma proteins to ,about 90 per cent. This e 
plains its lesser effectiveness in the body while there is no difference between 
it and penicillin G as measured by in vitro tests. 

There is no inherent difficulty with the administration of penicillin } 
mouth except that approximately five times the parenteral dose must be given. 
Two-fifths of the oral dose is destroyed by the stomach digestive acid. Absor) 
tion from the small intestine is difficult so that approximately two-fifths of t! 
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dose passes into the large intestine where it is destroyed by penicillinase, an 


nzyme produced by the Escherichia coli always present in the large intestine. 
This means that approximately one-fifth of the orally administered penicillin 
vets into the blood stream. Attempts have been made to protect the penicillin 
from the stomach acid by means of enteric coatings, but these have not proved 
to be dependable and in general dependence is placed on the addition of buffer- 
ng agents such as calcium carbonate. 
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Fig. 2.—(From Kirby.) Llood serum concentration following intramuscular injection cof 

of 300,000 units of penicillin in three forms. 

1, Aqueous suspension of procaine penicillin G. 

B, Same as A plus 100,000 units of buffered potassium penicillin G. The rise in serum con- 
ntration is rapidly achieving a more immediate effect desirable in acute infection. 

C, Procaine penicillin G with 2 per cent aluminum monosterate. This agent slows the 
bsorption of penicillin to an even greater extent than procaine-penicillin combinations and 
1intains the level over a longer period of time, but with the disadvantage of low levels. 
‘his preparation would be desirable in chronic infections. 


It is also possible to administer penicillin by inhalation. This is possible 
because penicillin ean be prepared in the form of microscopically fine particles. 
sv means of various ingenious inhaler devices this powder is dispersed into the 
inspired air after which it becomes lodged on the lining of the bronchi or even 

e membranes of lung alveoli. There is, of course, some local antibiotic action 
om penicillin administered in this way, but generally it is absorbed rapidly 
il this route is rationally used for the systemic effects which result after ab- 
rption rather than for local action. Penicillin may be incorporated into vari- 
s forms for topical application. Such topical application is effective only if 
re is assurance that aborption will be limited from the site of application. 
absorption is rapid then the penicillin is quickly excreted and becomes in- 


tive. 
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Streptomycin and Dihydrostreptomycin 


The antibiotic streptomycin is produced by the actinomycete Actinomycetes 
griseus. This organism is an intermediate form between the fungi and the bac- 
teria. The structural formula indieates some interesting characteristics. 











bn 


| 
CH,OH 


It is a glycoside and there is no structural relationship to penicillin or any of 
the other antibiotics. ‘This indicates that even though its bacterial spectrum 
overlaps that of other antibiotics its action is probably through an entirely 
different enzyme-inhibiting mechanism. This may be the reason for its unique 
effectiveness against the Mycobacterium tuberculosis. 

Dihydrostreptomyein is produced by the reduction of the carbonyl group 
of the streptose part of the molecule to an OH group. Its antibiotic actions 
do not differ significantly from those of streptomycin. It was introduced in 
the belief that its toxic effects were less but this may be doubtful. 


Streptomycin is available in the dry form in sealed ampules. It is stable 
at room temperature for as long as one vear. For use the sterile powder is 
dissolved in pyrogen free distilled water so that one to two hundred milligrams 
of the streptomycin are contained in one cubic centimeter. In the use of these 
antibiotics for the treatment of tubereular infections various regimens have been 
proposed. All of these are directed to the production of effective levels in the 
body without the development of toxic manifestations. In some cases of severe 
infections the dose may be as high as 2 to 4 Gm. a day. The duration of the 
daily dose may last as long as one hundred and twenty days. The intention of 
any regimen is to inhibit or kill the infecting organisms as quickly as possible 
since it has been demonstrated that the tubercle bacillus may rapidly develop 
‘*fastness’’ to streptomycin. 

Streptomycin and dihydrostreptomycin are usually administered intramus- 
cularly. The antibiotics are not destroyed by the digestive enzymes but absorp- 
tion from the gastrointestinal tract is too poor to make this a practical route 
of administration. Occasionally intratheeal routes of administration are used 
to combat bacterial meningitis. 

















ANTIBIOTICS 263 


Toxie manifestations take the form of headaches, anorexia, nausea, vomiting, 
bdominal pain, skin reaction, generalized joint pains, dizziness often accom- 
sanied by fallen blood pressure. In addition to these generalized symptoms 
here is a specific effect upon the eighth cranial nerve. This is manifest by 
innitus and vertigo with partial or complete deafness. This effect on the eighth 
ierve may often result in permanent damage and in any case recovery is very 
slow. Because of this effect the patient must be continually observed for signs 
f dysfunction of the eighth nerve and should signs of vertigo develop the drug 
should be discontinued. 

From Table I it can be seen that in practically every case except Mycobac- 
ferium tuberculosis other antibiotics are as effective as the two streptomycins. 
This means that tuberculosis is the principal disease for which streptomycin is 
used. Its status in this respect is reviewed by Waksman.”° Other antibiotics 
are as effective in other diseases without the danger of toxic effects. 


Aureomycin, Chloroamphenicol, and Terramycin 


Although these three antibiotics have been in use for a comparatively short 
time they have found wide acceptance. They have so many characteristics in 
common that it may serve our purpose to discuss them together. 

All three are isolated from species of streptomyces; aureomyein from Strep- 
fomyces aureofaciens, and terramycin from Streptomyces rimosus. The Strep- 
tomyces species from which chloramphenicol has been isolated has not been 
identified. The registered name of Parke, Davis & Company for chloramphenicol 
is Chloromyeetin. Of the three, and indeed of all antibioties, chloramphenicol 
is the only one which is produced on a commercial scale by chemical synthesis. 
Its structural formula is of some interest for comparison. 
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The bacterial spectrum of all three can be seen from Table I to be almost 
identical. They are predominantly effective against gram-negative organisms, 
rickettsia, and to some extent against gram-positive organisms and the viruses. 
‘his broad bacterial spectrum makes them particularly useful clinically. These 
roperties can be best seen in the use of these antibiotics in the treatment of 
ymeumonia. The etiological agent in pneumonia may be very difficult to identify 
ecause of the different types; or to streptococei; or to staphylococci which in 
some cases may be of a penicillin-resistant strain; or in other cases the pneu- 
nonia may be of virus etiology. Whatever the cause the clinical identification 
if the causative organism ean be seen to be difficult and the availability of an 
inti-infeetive agent administered by mouth which offers effective means of coun- 
eracting the disease, whatever its cause, is invaluable. 
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All three of these antibiotics show low toxicity which is especially desirable. 
All are suitable for oral administration, and indeed, this is the most suitable 
route of administration. None should ever be administered subcutaneously or 
intramuscularly. Intravenous administration may be used provided care is ex- 
ercised not to allow any of the solution to become deposited in the tissue adja- 
cent to the site of administration. All are irritant to tissue and produce necrosis. 

A single oral dose of 1 Gm. will produce adequate blood levels for twelve to 
twenty-four hours. Fig. 3 gives a comparison of the serum levels of aureomycin 
after intravenous and oral administration of aureomycin. From this it can be 
seen that the intravenous route is desirable in acute fulminating infections but 
that in most cases the oral route is adequate. 
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Fig. 3.—(From Kirby.*) Concentrations of aureomycin in the blood serum. A, after the ad- 
ministration of 0.5 Gm. intravenously and B after 1.0 Gm. orally. 


Miscellaneous Antibiotics 


Since the introduction of penicillin and the general concept of antibiosis the 
search for new agents of this type has been unremitting.. It would be impossible 
to say exactly how many sources, including not only microorganisms but even 
higher plants, have been investigated as possible sources for antibiotics. Prac- 
tically all the important drug companies carry on'extensive screening programs 
and much of their work is unpublished. The most comprehensive source of in- 
formation is the two-volume Oxford University Press publication ‘‘ Antibiot- 
ies.’"22 Out of this intensive investigative program a few antibiotics, in addi- 
tion to the widely used ones discussed previously, are worth summarizing. Some 
of these may come into more prominence in the future while certainly others 
may disappear from clinical use entirely. 
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Neomycin.—This antibiotic was isolated recently by Waksman and Lech- 
‘valier?® from Streptomyces fradiae. Its bacterial spectrum resembles that of 
streptomycin and it has been shown to be effective against the tubercle bacillus. 
Indeed, streptomycin-resistant strains are still susceptible to neomycin. How- 
‘ver, resistance to neomycin has been shown to develop slowly. 

Neomycin has been shown to produce focal necrosis of the kidneys but it 
has not yet been completely purified; hence it is difficult to attribute toxic reac- 
tions directly to it. 

Tyrothricin.—This antibiotic was isolated from a culture of Bacillus brevis 
obtained from soil by Dubois.’ It is composed of two substances, gramicidin and 
tyrocidine. Both appear to be polypeptides. Both are effective against gram- 
positive organisms of the coceal type. 

The high toxicity of tyrothricin seriously restricts its usefulness. It is an 
extremely active hemolytic agent and will lyse red blood cells in vitro even in 
high dilutions. Repeated small doses administered to animals produce pathologic 
damage to the liver, kidney, spleen, and heart. This high toxicity has confined 
the clinical use of tyrothricin to topical applications. It is supplied in vials in 
aleohol solution which before use is diluted with distilled water to 500 wg per 
cubie centimeter. This resulting solution, which is isotonic, is generally used 
for local application to such conditions as superficial indolent ulcers or infected 
wounds where the causative organisms is gram-positive. It should never be 
used in any area where there is possibility of absorption into the blood stream, 
and it must be remembered that it must come into contact with the organism to 
be effective. 

Bacitracin.—This antibiotic was isolated in 1945 by Johnson, Anker, and 
Meleney** from a strain of Bacillus subtilis obtained from an infected fracture 
wound of the tibia. Its exact chemical nature is not yet clearly described. Un- 
doubtedly some of the early material was contaminated by protein substances 
which may have been responsible for some of the early reports of toxicity re- 
ported for bacitracin. 

3acitracin is effective against most gram-positive organisms and has been 
shown to be effective against penicillin-resistant strains; when first introduced 
it was expected to have a valuable function in this respect. It has, further, the 
desirable property of maintaining effective blood levels of about six times the 
duration of penicillin. The systemic toxie effects of bacitracin are manifest in 
the production of kidney damage, and the bacitracin now available should not 
be given systemically for routine purposes. 

The present clinical status of bacitracin is not clear. It has been used both 
systemically and topically with good results but the problem of its toxicity has 
not been clarified. 

Subtilin.—This antibiotic was isolated from a strain of Bacillus subtilus 
by Jansen and Hirsehmann.** It is a polypeptide which is effective against 
many but not all gram-positive organisms, Neisseria, some fungi, and some patho- 
genic Protozoa. It is not hemolytic but its toxicity has not been completely 
investigated. 
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The clinical status of this antibiotie has not been clarified at the present time 
and awaits further investigation. 

Polymyxin.—F our polymyxins have been reported, designated as A, B, C, 
and D, but the differences have not been clearly defined. It is a polypeptide. 
In vitro tests have indicated that polymyxin is two to eighty times the potency 
of streptomycin.” Its toxicity is a serious disadvantage and has resulted in 
its practical abandonment for clinical use. Its administration to experimental 
animals has produced casts and white and red blood cells in the urine resulting 
from kidney damage. 


Para-aminosalicylic Acid (PAS).—Para-aminosalicylic acid has been 
shown to inhibit the growth of the tubercle bacillus. It appears that this action 
is due to the fact that the Mycobacterium tuberculosis requires the presence of 
salicylates in its substrate. Para-aminosalicylic acid is a competitor for this 
necessary element and replaces it, but in so doing prevents the completion of 
the metabolic cycle. While PAS is far less effective in the treatment of tuber- 
culosis than either streptomycin or dihydrostreptomycin, it has been used as an 
adjunct in streptomycin therapy. This has made it possible to decrease the dose 
of streptomycin, thus reducing the possibility of the development of toxie symp- 
toms. 

Summary 

Anti-infective agents of clinieal usefulness for systemic administration act 
by inhibition of enzymatic processes important in the metabolic scheme of the 
pathogenic organism. This action may occur (1) at the cell wall, preventing the 
uptake of an essential metabolite or (2) within the cell where it may block cata- 
bolic energy-supplying mechanisms or anabolic protein-synthesizing processes. 
In any case the organism loses its ability to reproduce itself. Within the body 
this is tantamount to the destruction of the organism and recovery from the 
symptoms which it has been causing. 

The organisms against which a given antibiotic is effective is called its bac- 
terial spectrum. Overlapping of the bacterial spectra of different antibiotics 
probably indicates that the organisms have a common enzyme capable of being 
blocked by the antibiotic; however, the variety of enzyme systems is so great 
and so varied that a bacterial species is capable of producing mutant strains re 
sistant to a given antibiotic. These mutant strains make use of alternate path 
ways not blocked by the antibiotie. 

A desirable bacterial spectrum must have a minimum or no effects on the 
cells of the tissues of the host. This means that it must block metabolic pathways 
which are peculiar to bacteria and not present in tissue cells. This property i: 
present in penicillin and probably to a large degree in chloramphenicol, aureo 
mycin, and terramycin, and to a definitely lesser degree in streptomycin. Othe 
antibiotics as tyrothricin are so harmful to the tissues that in spite of desirable 
bacterial spectra their use is confined to topical application. 
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THE PRODUCTION OF ARTERIOSCLEROSIS BY 
DIETARY MALADJUSTMENT 


A. C. Ivy, Pu.D., M.D.,* Cuicaao, Int. 


E BELIEVE that for experimental purposes premature arteriosclerosis 

can be regarded as a dietary disease. 

There are some bits of clinical evidence in man to support such a hypothe- 
sis. For example, actuarial and autopsy data show a relationship between 
obesity and atherosclerosis. Furthermore, information from wartime studies 
gives the impression that prolonged semistarvation decreases the incidence of 
degenerative vascular disease. Statistically, thin persons have a lower inci- 
dence of arteriosclerosis and longer life expectancy. More support for the 
idea that arteriosclerosis may be prevented by undernutrition can be derived 
from studies of different cultural and ethnic groups. 

However, none of these observations can be regarded as clear-cut evidence 
because of the difficulty of controlled observation. Among laboratory animals, 
the chick and duck are the only common ones which develop ‘‘spontaneous’’ 
atherosclerosis. It is easy to induce atherosclerosis in rabbits and chickens 
and many dietary studies have been carried out in these species. Atherosclero- 
sis, including most of the kinds of lesions as seen in man, can readily be pro- 
duced in rabbits and ducks by cholesterol feeding. Such lesions are not pre- 
vented regularly by the administration of lipotropiec agents such as choline 
and inositol. They are prevented by giving thyroid extract, however, but not 
prevented by dinitrophenol which also raises metabolism. 

When the ducks are fed a low fat, cholesterol-free diet, spontaneous 
atherosclerosis lesions are diminished statistically in frequency and severity, 
but not altogether prevented. This shows that factors other than dietary 
cholesterol must be important in chick atherogenesis. This is supported by 
the fact that whereas thyroid extract prevents the aggravation of athero- 
sclerosis by cholesterol feeding it does not eliminate the spontaneous lesions. 

In the guinea pig we have found another dietary situation relating to 
atherosclerosis. The feeding of milk and egg yolk to guinea pigs causes exten- 
sive pathologic changes, including gross arteriosclerosis, and frequent myo- 
eardial infarction. 

It is to be emphasized that our diet contained relatively little fat or choles- 
terol but was high in protein and ealeium, and adequate in known vitamins. 

In conclusion it is to be pointed out that the investigations on diet in 
arteriosclerosis are incomplete because of great gaps in our knowledge of the 
detailed metabolism of many of the factors involved. 


*Vice-President in Charge of the Chicago Professional Colleges and Head of the Depart- 
ment of Clinical Science, University of Illinois. 

Read before the Seventh Annual Seminar for the Study and Practice of Dental Medicin¢« 
The Desert Inn, Palm Springs, Calif., Oct. 17, 1950. 
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Pharmacology and Therapeutics 


ORAL ALUMINUM PENICILLIN IN DENTAL SURGERY 


Report of 51 Cases Treated With Complete Freedom From 
Postoperative Complications 


LEONARD Rapoport, B.S., D.D.S.,* BAaLtimore, Mb. 


NE of the more common misconceptions prevailing among the laity, from 
O a dental aspect, is the erroneous belief that a dentist will not extract an 
abseessed tooth in the aeute stage of infection. This belief has been perpetuated 
to a large degree by the fact that many dentists themselves fall heir to the 
same idea and are reluctant to intervene in these cases. 

This reluctance on the part of many dentists is partially justified because 
the extraction of such a tooth does, in fact, require greater care and precaution 
than is normally demanded. This care and precaution consists primarily in 
providing proper medication for the patient so as to prevent possible spread 
of the infection after extraction is accomplished. 

The drugs which now efficiently serve this purpose are certain sulfonamides 
and antibiotics. Of the two groups of drugs, the antibiotics are the more desir- 
able inasmuch as comparatively wide segments of the populace exhibit allergy 
or sensitivity toward the sulfonamides. Penicillin is still considered the anti- 
biotic of choice in dentistry, because practically all organisms causing oral or 
dental infection are penicillin-sensitive. Add to this the fact that the incidence 
of allergy and sensitivity is fairly small with penicillin, and we see further evi- 
dence for the selection of this antibiotic. 

Further, it has been demonstrated that the possibilities of producing peni- 
cillin-resistant organisms are far less than have previously been supposed. 

It would appear, then, that with such an armamentarium at his disposal, 
there would be little reason for the dentist to hesitate over the extraction of 
an abseessed tooth. Such has not been the case, however, since it has also been 
true in the past that to provide maximum efficiency, it was necessary to ad- 
minister penicillin parenterally. 

Unfortunately, most dentists do not have the physical office set-up to ad- 
minister parenteral injections. In dentistry the ideal situation would resolve 
itself into securing a form of penicillin which would be as effective, or nearly 
as effective, orally as parenterally. 

The chief barrier to the oral administration of the soluble salts of penicillin 
is the fact that a considerable portion of the drug is destroyed by the acidity 
of the stomach. Further inactivation occurs in the colon through the elaboration 
f the enzyme penicillinase by local bacterial flora. 


*Instructor in Department of Pharmacology, Baltimore College of Dental Surgery, Uni- 
ersity of Maryland. 


269 








270 LEONARD RAPOPORT 


One of the first problems, then, was to counteract stomach acidity. This 
was first attempted through the use of various antacids, Charney, Alburn, and 
Bernhart' found that the best results were obtained with trisodium citrate or 
disodium phosphate given simultaneously with penicillin. Many other antacids 
were subsequently tried by investigators with varying degrees of suecess. In 
1945, Welch, Price, and Chandler? reported on the use of aluminum hydroxide 
and magnesium hydroxide in aqueous mixtures with oral penicillin and reported 
that about 50 per cent of the penicillin was apparently absorbed on the aluminum 
hydroxide precipitate and slowly released from it in the small intestine. It 
appeared that these substances served to provide some protection for penicillin 
against the destructiveness of gastric acidity. 

Bohls and Cook,’ in addition to attempting to protect against stomach acid- 
ity by using an aluminum salt of penicillin, were also interested in combining 
this substance with an agent which would retard excretion by the kidney. They 
thereupon requested Hynson Westcott & Dunning, Inc., of Baltimore, Md., to 
incorporate in a tablet, aluminum penicillin (to retard absorption) and sodium 
benzoate (with the object of retarding elimination). 

The work of these investigators showed that a single dose of 100,000 units 
of aluminum penicillin with sodium benzoate by mouth gave comparatively 
high blood levels of penicillin in a short time. Further, they demonstrated that 
assayable levels were maintained in the blood for twenty-four hours, whereas 
single intramuscular injections of plain penicillin seldom resulted in assayable 
levels beyond six hours, and intravenous. injections, seldom beyond three hours. 


Subsequent findings showed that the product was actually a trivalent peni- 
cillin salt of aluminum which resisted attacks by the acidity of the stomach. 
Reid, Felton, and Pittroff* also questioned the mode of action of the sodium 
benzoate. They showed that sodium benzoate did not produce renal blockage, 
but acted rather to inhibit the destructive action of penicillinase elaborated by 
‘‘coliform’’ organisms. 


Confirmatory evidence of the value of tablets containing 50,000 units of 
aluminum penicillin and 0.3 Gm, of sodium benzoate was demonstrated by Fried- 
man and Terry.’ Their findings in the treatment of pneumonia, acute upper 
respiratory infections, gonococeal and other infections indicate that this prep 
aration is as effective as parenteral aqueous penicillin preparations when 100,000 
units are given every four hours. No attempt was made to establish a minimum 
effective dosage, so that it is quite possible that the oral preparation may bh« 
effective in smaller dosages. 

Drs. D. C. Strange and H. B. Shumacker, Jr.,° of the Department of Sur- 
gery, Indiana University Medical Center, recently reported that their results 
with oral aluminum penicillin in a study of 100 surgical patients were equall) 
as good as with injectable penicillin. A total of 117 operations was performed 
in these patients. They were, without exception, patients who would hav 
received penicillin by injection. Instead they were given a total of 600,00‘ 
units of aluminum penicillin by mouth daily in divided doses (3 tablets fou 
times a day or 6 tablets twice a day). The results led the authors to conelud 
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iat ‘‘Aluminum Penicillin is a practical antibiotic for use prophylactically in 
iose patients who are able to take oral medication soon after operation.’’ 

A comparative study of oral aluminum penicillin in surgical patients has 
lso been reported by Drs. Vaughn, Metzner, and Valach.’ A total of 75 sur- 
ical patients was divided into three equal groups. The first received two 
000 unit tablets of aluminum penicillin every four hours, omitting the middle 
f the night dose. The second group received 50,000 units of soluble penicillin 
y injection every three hours, or, alternatively, 300,000 units in oil and wax 
vith procaine by injection once daily. The third group was given no medica- 

tion unless the temperature rose above 102° F. When possible the medication 
vas started one day preoperatively and continued until the temperature was 
normal for three days. The conclusions were that “The advantages of oral Alumi- 
num Penicillin are demonstrated in the tables as decreasing the number of post- 
operative hospital days, decreasing the incidence of postoperative wound and 
urinary infection and reducing the number of days of temperature elevation 
postoperatively in our series.’’ Only in eases of postoperative nausea or those 
requiring intubation, when patients cannot utilize the drug given orally, is 


ee 


injection therapy more satisfactory. 

Clinical Results.—In an effort to demonstrate the effectiveness of alumi- 
num penicillin via the oral route 51 selected patients, involving 75 extractions, 
were chosen. In most eases the patient presented evidence of acute or chronic 
infeetion, and in all cases x-rays were taken to provide confirmatory evidence. 


TABLE I 





| NO. OF TEETH | DOSAGE OF ALUMINUM 














PATIENTS EXTRACTED PENICILLIN COMMENTS 
en ; lr : 
Lto13 | 21 50,000 units every 3 Teeth showed no evidence of pathol- 
hours for 12 doses ogy other than caries but penicillin 


was prescribed on basis of physi- 
cal appearance of patient, degree 
of mouth hygiene, ete. In one 
case penicillin was prescribed to 
reduce possibility of infection fol- 
lowing immediate denture insertion. 
14 to 28 23 50,000 units every 3 Each patient in this group demon- 
hours for 12 doses strated one or more chronically ab- 
scessed teeth with absence of acute 
symptoms. 


29 to 38 12 50,000 units every 3 All of these patients presented them- 
hours for 12 doses. selves with evidence of acutely ab- 
In 3 cases this dos- seessed teeth. In practically all 
age was doubled instances there was severe pain, 


considerable swelling, and in most 

cases elevation of temperature. 

39 to 50 18 50,000 units every 3 *atients in this group had aluminum 

hours for 12 doses penicillin prescribed for various 

reasons: little or no bleeding fol- 

| lowing extractions; previous his- 
tory of dry sockets, etc. 














\ll extractions were performed under local anesthesia, and in those instances 
n which it was necessary to inject into an abscessed area the infiltration was 
nade without regard to the presence of infection. (Table I.) 
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In a few patients where the infection had reached such a point that mor 
than normal concern was felt, the patient was placed on a regimen of aluminum 
penicillin twelve hours preoperatively as well as postoperatively in accordance 
with the dosage shown in the table. 

In only two instances was incision and drainage resorted to as an adjunet 
to antibiotic therapy. No other method of treatment was used aside from th« 
prescribing of analgesics or narcotics, when indicated, for the control of pain, 
and directing normal home care such as warm saline mouthwashes. 


It is to be further emphasized that in no instance was aluminum penicillin 
taken other than during the waking hours, each patient being instructed that 
taking the tablets during the night was unnecessary. 


In all instances the patients either returned to the office several times post- 
operatively or were contacted by telephone. No evidence of untoward results 
following the extractions was exhibited, no dry sockets were seen, and no patients 
showed evidence of allergic reaction to penicillin. 

The administration of the preparation was made without regard to the 
relative degree of emptiness or fullness of the stomach. 

One other patient who was treated with aluminum penicillin is worthy of 
special note. This case involved a white youth of 17 years, 5 feet, 10 inches tall, 
weighing 148 pounds, who had had an acutely abscessed upper right lateral 
tooth extracted five days previously by another dentist. Antibiotic therapy 
was not used at the time of extraction. The first two days following the ex- 
traction were relatively uneventful. On the morning of the third day an 
increase in swelling and pain was noted. The boy’s mother contacted the 
dentist, who asked that she bring the lad to his office where his treatment con- 
sisted of an antiseptic spray. This method of treatment was also followed on 
the morning of the fourth and fifth day without apparent result. No antibiotic 
medication was prescribed. 

At 6 p.m. of the fifth postoperative day, I was contacted by the mother who 
reported that the youth had a temperature of 101° F., was unable to swallow, 
and was in considerable pain. Examination disclosed that the right eye was 
completely closed, the right nostril occluded by pressure so that breathing was 
rendered difficult, and that, in general, the patient presented a rather toxic 
appearance. 

Tablets of aluminum penicillin (50,000 units) were prescribed, the patient 
being directed to take 4 tablets immediately, then 2 tablets every three hours 
during the waking hours only. Warm saline mouthwashes were also prescribed. 

Twenty-four hours later the temperature had dropped to normal, the 
swelling was considerably reduced, and there was little interference with breath 
ing or swallowing. Within forty-eight hours the patient’s appearance was 
practically normal and he was directed to take only one tablet every hour for 
12 doses. On the morning of the following day he felt well enough to return 
to work. 

This patient was treated solely with aluminum penicillin with no incision 
or drainage. There was no discernible reaction to the drug. 
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Summary and Conclusion 


Although the limitations of a rather restricted study prohibit the drawing 

f unequivocal conclusions, the use of oral aluminum penicillin proved to be 

ighly effective in the treatment and prevention of many chronic or acute oral 

ifections in this series of cases. While it happened that no reactions were 

encountered in the fifty-one cases studied, they may occur in some patients 
who are sensitive to penicillin. 

The dosage schedule followed in most cases was 50,000 units every three 
hours during the daylight hours, although this schedule was changed in a few 
cases. In some instances of severe infection 100,000 units were prescribed. 
There was apparently no need to limit the ingestion of the tablets to an empty 
stomach. 

Although this study was based entirely on clinical response of the patient, 
other investigators have reported higher and more prolonged blood levels with 
aluminum penicillin than with tablets of the soluble forms. In a clinical study 
of this kind it is impossible to provide controls. It is the author’s experience 
that aluminum penicillin was equally as satisfactory as in comparable series 
treated with injectable penicillin. 

In the author’s opinion, aluminum penicillin has definite value in the 
treatment of many chronic and acute oral infections relating to the teeth, and 
in the prevention of dry socket following tooth extraction. 

It is also apparent that aluminum penicillin offers definite advantages in 
dentistry due to the fact that many dentists are not properly equipped to ad- 
minister penicillin by the parenteral route. Furthermore, the studies cited 
indicate that aluminum penicillin is more effective orally than are the other 
existing penicillin salts when given by mouth. 
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Professional News Items 


The Second Annual Berkshire Conference in Periodontology 
and Oral Pathology 


Tufts College Dental School will conduct the Second Annual Berkshire Conference 
in Periodontology and Oral Pathology at Eastover, a resort hotel in Lenox, Massachusetts, 
June 12 to 16, 1950. The conference will consist of four days of lectures, seminars, and 
panel discussions regarding clinical problems by outstanding teachers and clinicians in 
dentistry, medicine, and their related fields. 

The curriculum is arranged so that the mornings and evenings are devoted to pro 
fessional activities, with afternoons open for recreation. <A special activities program is 
scheduled for the ladies. For further information regarding this conference write: 


The Berkshire Conference, 
Tufts College Dental School, 
136 Harrison Ave., 

Boston 11, Mass. 
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PRINCIPLES AND TECHNIQUE OF EXODONTIA* 


FRANK W. Rounps, A.B., D.D.S., D.Sc.(Hon.), Boston, Mass. 





(Continued from the February issue, page 238.) 


Proofs of an Accurate Buccolingual Radiograph of an Impacted Mandibular 
Third Molar 


Y OUR discussion thus far we have reached a point where we can assume that 
the required radiographs have been properly taken and processed. The 
next step is to prove that when exposing the buccolingual] film the angulation 
was correct. The following tests are reliable: 

1. The operator, having observed in his clinical examination the size, 
shape, and alignment of the crowns of the first and second molars, makes a 
comparative study of these characteristics in the radiograph. If any part of 
the crown of the third molar is visible in the mouth, it too, is ineluded in the 
comparison. These features as they appear in the film should accurately 
verify the clinical estimate, and if they do not correspond, the angulation is in- 
correct. 

2. The first molar is the tooth to which attention is initially directed. 
Sinee it erupts before its adjacent teeth, and ordinarily without interference, 
it usually appears in the mouth in a vertical position. If the oral examination 
verifies that fact, the radiograph must corroborate it by showing no part of 
the occlusal surface, roots of proper length, a clearly outlined enamel cap or 
dentoenamel junction, and unless it is obseured by an artificial restoration, a 
normal pulp chamber. Correct angulation, that is, the rays directed at a right 
angle to the film, will bring out these details. If the rays have been directed 
downward, the tooth will appear elongated, and the crown will be distorted. 
If directed from below upward at an obtuse angle, the roots will appear fore- 
shortened, the pulp chamber will be partially obscured, and part of the oe- 
elusal surface of the crown will be visible. In either instance it is not a cor- 
reet picture. 

3. The clinical examination may show the second molar to be in a ver- 
tieal position or it may be deflected lingually as it often is. If vertical, the 
film will show roots of correct length, the normal pulp chamber, the enamel 
cap, and no part of the occlusal surface. If in lingual deflection, the fore- 
shortened roots and part of the occlusal surface will confirm the clinical ob- 
servation. 

4. A visual study of the contact point of the first and second molars is 
the criterion by which to determine the correctness of the angulation from 


*This is the twenty-fourth article in a series which began in the January, 1949, issue 
of the JOURNAL. 
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the mesiodistal aspect. Usually the crowns of these teeth touch as two marbles 
do when placed against each other. There is rarely an overlap. When the 
contact point is normal, no superimposition should show in the picture. Its 
presence would indicate that the rays were directed from the mesial or the dis- 
tal aspect and not at a right angle. When these teeth actually lap either way, 
the film must corroborate the fact. It is evident that if a fictitious contact 
point is shown in the film, the third molar will be correspondingly thrown into 
a false position and an inaccurate interpretation will result. A re-examination 
of the eight films shown in Fig. 258 is now suggested. 


Trustworthy Occlusal Film.—tThe reliability of an occlusal film is proved 


by: 
1. The disk-like appearance of the first and second molar crowns. 
2. The correctness of their contact point. 
3. The invisibility of the first and second molar roots. 


The sketches in Fig. 271 are appended to supplement and confirm the data 
just described. A nonimpacted third molar is used for illustrative purposes. 

A is an occlusal view of a normal contact of first, second, and third molars. 
B is a buccolingual view of the same ease. The angulation is correct as proved 
by the first molar which shows roots of proper length, a normal pulp chamber, 
normal contact point, and the enamel cap. No part of the occlusal surface 
shows. Since the occlusal film proves that none of the teeth are deflected, the 
same characteristics are inherent in the second and third molars. 

C shows an incorrectly angulated radiograph of the same ease, since it 
shows an overlap of the contact points. The rays were directed too much from 
a distal angle. This film indicates that the second molar is lying buceally to 
the first molar and the third molar buceally to the second molar. The occlusal 
film disproves the implication. 

D is an occlusal view of a case. The second molar is deflected lingually. 
The third molar is in line with the first molar but, because of the lingual trend 
of the second molar, it lies buceally to the latter tooth. 

In E the lingual deflection of the second molar is evident since part of the 
occlusal surface is visible. F is an occlusal view of a case. The second and third 
molars are deflected lingually. The contact point of the first and second molars 
is normal but the third molar overlaps the second molar buceally. The 
terminology of this combination is: a lingual deflection of the second molar 
and a bueccolingual deflection of the third molar, which means that although the 
third molar is inelined toward the lingual side, its progress in that direction 
is blocked by the buceal lap over the distobuceal surface of the second molar. 
G is the buccolingual radiograph of the same case showing the lingual deflection 
of the second molar and the bueecolingual deflection of the third molar. 

H is the occlusal view of a buceal deflection of the third molar, and J is a 
buecolingual radiograph of the same ease. Contact of first and second molars 
is normal but the overlap of the third molar is evident. In J the enamel eap of 
the first, second, and third molars is approximately normal. In K the enamel 
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‘ap of the first and second molars is normal.. Its outline is lost in the third 
nolar due to a lingual deflection of that tooth. Part of the occlusal surface 
shows as well. Since the roots of the third molar are not materially shortened 
ind the pulp chamber is somewhat in evidence, it proves that the lingual trend 
if the tooth is slight. Contrast the pulp chambers in B, C, E, G, I, J, and K 





Fig. 271.—A, Occlusal view; no deflection. 
B, Correctly angulated buccolingual radiograph of same case. 
c, An incorrect angulation of same case. The occlusal picture is the proof. 
D, Lingual deflection of second molar. 
E, Buccolingual view of same case. 
F, Lingual deflection of second molar. Buccolingual deflection of third molar. 
G, Buccolingual view of same case. 
H, Buccal deflection of third molar. 
I, Buccolingual view of same case. 
J, Normal enamel caps of first, second, and third molars. 
K, Lingual deflection of third molar. 
L, The third molar is in torsion as evidenced by the abnormal pulp chamber. 
After George B. Winter.) 


vith those in LZ. With this exception they are all approximately normal. In 
his sketch they are normal in the first and second molars while in the third 
nolar the pulp chamber appears malformed and shows as a spot. This is due 
o the fact that the third molar is in a torsional position. The tooth is so 
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turned in its osseous bed that the mesial root lies buceally and the distal root 
lies lingually instead of in the normal mesiodistal relationship. Operatively 
then, the bifurcation of the roots will be found on the distal instead of the 
usual buceal location. Such a malformed pulp chamber furnishes the essential 
clue to this anatomical fact. In a nonimpacted case where the crown is visible, 
of course this factor is emphasized by the abnormal arrangement of its cusps. 
The information derived from these schematic drawings of an erupted third 
molar holds equally true when interpreting the deflections of any impacted 
third molar, regardless of its depth or position, if it lies within the limits of 
the film. 


Interpretation of the Radiograph.—The diagnostic points to be interpreted 
in the study of the film of the impacted third molar are its crown and roots, 
the bone supporting the tooth, the interproximal space, the periodontal mem- 
brane, the mandibular canal, and the second molar. In addition to these struec- 
tures the presence of a cyst, odontoma, or any other abnormality such as a 
supernumerary tooth or fourth molar is noted. Any diagnostic feature which 
has been overlooked in the analysis of a case may be the cause of an annoying 
accident during operation such as the fracture of crown or roots, unnecessary 
excision of ossistructure, injury to the second molar or unwarranted trauma 
due to excessive manipulation of soft tissues, tooth, or bone. The most suc- 
cessful results are obtained where the operative interference has been exe- 
cuted in an efficient manner with as few technical movements as possible. In 
short, guesswork must be reduced to a minimum. 


The Crown.—The diagnostic features of importance in the study of the 
crown are: 


Its Position—There are four main types of impacted third molars, namely, 
vertical, mesioangular, distoangular, and horizontal. 

When the crown is in a vertical position, its occlusal surface may be at the 
same level as the corresponding surface of the second molar, or it may be below 
that surface and its mesial surface may or may not be in contact with the dis- 
tal surface of the second molar. 

When the crown is in a mesioangular position, its occlusal] surface faces 
the distal surface of the second molar at an angle. Its mesial surface may 
or may not contact the distal surface of the second molar or a part of its oc- 
clusal surface may contact a part of the distal or distobuccal surface of the 
second molar. 

When in a distoangular position the occlusal surface of the crown is di- 
rected distally as compared with the occlusal surface of the second molar. Its 
mesial surface may or may not be in contact with the second molar’s distal 
surface. The apical portion of the tooth’s mesial root often contacts the dis- 
tal root of the second molar or may overlap it buecally. Recognition of such 
a situation is very important since a fracture of the second molar’s distal root 
is invited if incorrect pressure is exercised. 

When the tooth lies in a horizontal position, the occlusal surface of the 
crown is vertical to the corresponding surface of the second molar, and the 
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whole or a part of this surface may or may not be in contact with the distal 
wr distobuceal surface of the second molar. 

Positions in which the crown of the third molar may appear in addition 
o these four main types are linguoangular, buccoangular, complete lingual, 
nverted, and, in more rare instances, anomalous positions which are not sub- 
ject to a standardized classification. 


Its Size and Shape.—Having determined the position of the tooth, the size 
ind shape of the crown is next noted. This is important as it will indicate 
the type of exolever blade to be used and also the amount of ossistructure that 
is to be excised on its different surfaces. The sizes of third molar crowns vary 
materially and range from comparatively small to abnormally large dimen- 
sions. 

Its Contact With the Second Molar.—If the third molar is in contact with 
the second molar, the extent and location of the contact must be determined 
and differentiated from those cases where no contact exists. Lack of contact 
may simplify operative procedure, but often the condition is thereby com- 
plicated. If the contact point is above or at the level of the superior border 
of the bueeal alveolar bone, access for the mesiobuceal application of an ex- 
olever is generally present and no preliminary mesiobuceal dissection of the 
ossistructure is necessary. If the contact is below this border, it is essential to 
create an entrance for the lever below the contact point. An accessible or 
inaccessible mesial surface is clearly determinable in a correctly angulated 
radiograph. 

Its Alignment.—The character of the alignment of the third molar with the 
second molar is the next consideration. By drawing an imaginary line distally 
from the ocelusal surface of the second molar, it is a simple matter to ascertain 
the extent of the deflection of the crown of the impacted tooth. The relation- 
ship of the occlusal surface of the first molar with the corresponding surface 
of the second molar also is visualized. The crown of the impacted tooth when 
in contact with the distal or distobueceal surface or distal root of the second 
molar often produces sufficient pressure to force the latter upward, causing its 
oeelusal surface to be out of alignment with that of the first molar. 

Whatever the position of the crown, the alignment of its bueeal surface 
in relation to the buceal surface of the second molar must be established. This 
is sometimes possible by the clinical examination. If the tooth is not visible, 
however, the alignment is determined by a study of the occlusal surfaces, 
enamel caps, pulp chambers, pulp canals, and crown contacts of the second and 
third molars as they appear in the buecolingual radiograph. These diagnostic 
points are usually sufficient to show the alignment, but the occlusal radiograph 
furnishes definite confirmation. Thus the operator is informed whether he 
s to deal with a ease of buceal, buecolingual, complete lingual, lingual angu- 
lar, or torsional deflection, or one in which no deflection of the third molar is 
present. 

Involvement of the Crown by Caries.—Oceasionally, when a part of the 
‘rown of an impacted third molar is exposed, a clinical examination shows 
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it to be carious. Less often but not infrequently a totally embedded impaction 
presents a like condition which is only disclosed by the radiograph. It is im- 
portant for the operator to know whether the crown is intact or whether it has 
been undermined by decay, and if so invaded, the extent and location of the 
involvement. This knowledge will serve as a guide for selection of operative 
instruments and their application. Extensive caries which has weakened the 
crown creates a condition which is not so favorable for the application of an 
exolever as when the crown is unimpaired. A careful study of the film will 
show the strength of the part of the crown not affected and indicate the 
amount of pressure it will withstand. If the mesial aspect is intact, a carious 
distal surface is relatively unimportant as related to instrumentation. 


Attempted Extraction—When a former operator has attempted to remove 
an impacted third molar and failed, the examination more often than not dis- 
closes that the crown has been fractured. This usually presents conditions 
which simulate those caused by earies except that in addition to the coronal 
disturbance a certain amount of trauma is existent. The work of the previous 
operator should not be criticized, as the cireumstances under which the attempt 
was made are not always known. The usual history of such a ease is that a 
forceps or elevator technique was employed without a knowledge of the pre- 
vailing conditions. The reasons for the fracture and failure may be due to: 


1. Operating without a correct radiograph as a guide. 

2. Application of excessive pressure without previously excising the ossi- 
structure at the points of resistance. 

3. Application of the instrument to a surface not strong enough to with- 
stand the pressure. 

4. Improper application of the elevating.instrument. 

5. Failure to recognize the character of the root formations. 

6. Use of a fulerum that cannot be properly employed for that purpose. 
These contingencies should serve as a warning to a succeeding operator not to 
inaugurate a second operation without a thorough understanding of the causes 
of the failure. 


The Roots.—After a thorough study has been made of the crown, the 
anatomic features of the roots should be interpreted as to size, formation, 
number, and direction. In length they vary from very short to exceedingly 
long; in formation they vary from a conical shape to an extreme mass charac- 
terized by hypercementosis; only a single root may be present, but two sepa- 
rated roots are more common and each of these may be divided into two dis- 
tinet parts or an extra spur may project from their bifurcation. The root di- 
rections are diverse. The following list enumerates the types commonly en- 
countered. 


— 


. Both roots inclined distally. 

. The mesial root inclined distally and the distal root straight. 

. The mesial root inclined distally and the distal root inclined mesially. 
. Fused roots. 
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5. Both roots straight and separated. 
6. Mesial root straight and distal root inclined mesially. 
7. Both roots inelined mesially. 

8. Divergent roots. 

9. Extra root or roots. 

10. Hypereementosed roots. 

11. Roots remaining after the crown has been destroyed. 

12. Undeveloped roots. 

When the operator has examined minutely all the aspects presented by the 
crown and roots in a given ease, he should then be prepared to execute cor- 
rectly the indicated movements with exolevers in a direction that will con- 
form to the mechanical necessities, provided that he excises the obstructing 
bone sufficiently to permit those movements, The character of the impac- 
tion’s osseous encasement is therefore the next logical subject for considera- 
tion, 





Fig. 272.—Approximately normal third molars. The superior border of the ossistructure does 
not extend above the dentoenamel junction. 

The Ossistructure.—The nature of the investing tissue must be interpreted 
since it has an all important bearing on the instrumentation. Whenever it in- 
terferes with the extraction of the tooth, the location of the resistance must be 
ascertained in order that it may be eliminated at the point or points most 
favorable for the technique to be employed. Indiscriminate destruction of 
bone is unwarranted. It is not only unessential but causes more trauma, is 
time consuming, uselessly expends the energy of the operator, and adds to 
postoperative discomfort and complications. An excellent method by which 
to inaugurate the study is to visualize a normal or approximately normal third 
molar as illustrated in Fig. 272. The ossistructure does not extend beyond 
the gingival third on any surface. Using such a tooth as a guide, note all 
the variations as shown in the film of any impaction which may be under con- 
sideration. Among the variations of importance are: 

1. The Interseptum Between the Second and Third Molars.— 

a. Its size and as a factor in supporting the two molars. 

b. Will it permit a lever application to the mesial surface of the third 
molar? 

e. Can it be used as a fulcrum for a lever. 

d. Is it liable to be disturbed during the extraction, thereby weakening 
the distal support of the second molar. 

























Fig. 273.—The four main types of impacted mandibular third molars: vertical, disto- 
angular, mesioangular, and horizontal. Figs. 260, 261, 262, and 263 illustrated complete 
lingual and linguoangular impactions. 





Fig. 276. 


Fig. 277. 





. 274.—An example of a buccolingual deflection of third molar and the postoperative 

radiograph. The single conical shaped root of the second molar should be noted. s 

Fig. 275.—An isolated distoangular third molar and the postoperative radiograph. The Cc 
extra root overlying the mandibular canal is a complicating factor. 

Fig. 276.—An inverted impaction and postoperative radiograph. 

Fig. 277.—Pre- and postoperative radiographs of a nearly horizontal impaction in slight 
buccal deflection. Note the dimensions of the large crowns of both second and third molars 
the corresponding short roots, the line of the superior border of the ossistructure, and the 
inaccessible mesial approach. 
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Fig. 278. 


Fig. 279. 
surfaces of the first and 


—An imaginary line is drawn across the occlusal : 
to emphasize the alignment of the crown of the third molar in relation to the 
Note the variation in root formations. 

of the alveolus are 


of the superior border 
Accessible and inaccessible 


Fig. 
second molars 
corresponding surface 

the height 


molar. 
279.—The variations in € 
visualized by the imaginary line drawn as described in the text. 
approach to the mesial surface of the third molar in the four main types is demonstrated. 


of the second 
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Fig. 280. 


Fig. 281. 


Fig. 280.—The third molars are in varying degrees of torsion. Note the pulp chambers. 


Fig. 281.—When the root formations are hazy and illdefined in an otherwise detailed 
radiograph, look for an extra root. 
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Fig. 282.—In the upper radiograph the rays were not directed at a right angle. The 
resultant radiograph is misleading. The correctly made lower picture shows pressure erosion, 
no buccal deflection, and an entirely different root formation. 








Fig. 283.—Varying degrees of caries involving the crowns of impacted mandibular third 
molars. 
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Septum Between the Roots of the Third Molar.— 

a. Its size and relation to both roots. 

b. The resistance it may offer and its possible contribution to crown or 
root fracture. 


3. Ossistructure on the Buccal and Lingual Surfaces of the Third Molar.— 
The greater density of the tooth obliterates the outline of the superior border 
of the alveolar bone in the film unless the tooth is totally embedded below that 
border. To determine its course, the operator must depend on the visible 
margin mesial and distal to the tooth as a guide. A good idea of its height can 
be attained by drawing an imaginary line between the two recognizable 


borders. 


Fig. 284.—Pathologic conditions affecting the mesial aspect of impactions. 


4. Ossistructure on the Distal Surface of the Third Molar.—This analysis 
estimates the amount of this structure that may be present and determines how 
much should be excised in order to allow the tooth to ke released without any 
material resistance. It is usually essential to remove any impeding Lone on the 
distal surface down to the gingival third of the tooth. It should be borne in 
mind that the tooth lies between the cortical outer and inner plates and that 
the distal osseous excisions are made in the cancellous structure of the retro- 
molar triangle. 

5. The Ossistructure Over the Occlusal Surface of the Third Molar.—This 
bone may overlie only the distoclusa] surface, the buceal half of the occlusal 
surface, the Jingual half, or the entire crown. 
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6. Pathologic Condition of the Ossistructure—Pericoronal] and apical infee- 
ion is often disclosed in radiographs of impacted third molars. The infee- 
f ion may be limited to only one surface or the whole tooth may be involved. 


Fig. 285. 








Fig. 286. 
Fig. 285.—Distoclusal pathologic involvements. 


Fig. 286.—The whole crown or even the whole tooth may be encapsulated by the pathologic 


process. 


A eareful study of the condition, both elinieally and radiographieally, is in- 
dicated as it may require preoperative treatment. It also has a bearing on the 
operative procedure and postoperative care. 
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Fig. 287. 


Fig. 287.—The approximal teeth may also be infected. 
Fig. 288.—Perhaps carious second molars rather than the impactions may be responsible 
for the symptoms. 
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7. The Mandibular Canal.—There is a variation in the location of the 
mandibular canal in its relation to the crown and roots of the impacted tooth. 
[ts proximity is usually outlined in the radiograph. When it appears to be in 
close or actual contact, extreme precautions should be taken when delivering 
the tooth to avoid pressure against the nerve trunk, or paresthesia or more 
serious injury may result. 

8. The Second Molar.—A detailed examination of the second molar inelud- 
ing crown, roots, and supporting ossistructure is equally as important as the 
examination of the impacted tooth. Its crown is studied for size, shape, de- 
flection, the existence, extent. and location of caries, and the presence and 
character of any artificial restoration. Any displacement of the tooth because 
of pressure caused by the impaction is noted. The formation of the roots 
may have an important bearing on the tooth’s stability. The distal root is 
frequently found to be undergoing a pressure absorption due to its contact 
with the embedded tooth. Pathologie conditions involving the tooth and its 
surroundings often are so extensive as to render a hopeless prognosis. In 
the majority of cases it is of no advantage to remove the second molar in order 
to remove the third molar. If it is found impossible, however, to retain the 
second molar in a healthy condition, it also should be condemned. In certain 
instanees its removal eliminates the necessity for removing the impacted tooth 
which, especially in young patients, may then erupt and become a function- 
ing organ. Only by careful analysis of the diagnostic facts as presented in 
the film ean intelligent decisions be reached. 


9. Age of Patient.—The age of the patient is often an important considera- 
tion. With advancing years the bone becomes more unyielding, and post- 
operative reactions are more pronounced than in young individuals. The 
health and physieal condition of aged persons who may be undergoing third 
molar difficulties is a matter to be weighed seriously if operative interference 
is contemplated. The family physician’s advice is frequently a decided asset. 

The films shown in Figs. 273 to 288 are appended to demonstrate many of 
the diagnostie points described previously herein. Winter,’ in his voluminous 
text, profusely illustrated nearly every possible interpretative condition. Re- 
productions of a few of his pictures are here included in this condensed sum- 
mary for the benefit of those not familiar with his authoritative work. Com- 
bined with them are examples from my personal files. Each film should be 
examined with the sugestions as expressed in the descriptive matter in mind. 
In addition to the diagnostic features emphasized in the various captions, the 
varieties of root forms should not be overlooked. 


(To be continued.) 
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TRANSOSSEOUS WIRING FIXATION OF SUBCONDYLAR FRACTURES 





Kurt H. THoma, D.M.D., F.D.S.R.C.S.(ENe.), BRooKLINE (Boston), Mass. 





RANSOSSEOUS wiring of fractures through the neck of the condyle has 

been recommended by me’? in the following types of cases: (1) when the 
condylar fragment is grossly malaligned with the fractured end at an angle to 
the ramus and projecting over it on the inside or outside of the jaw; (2) when 
there is marked overriding of the fragments associated with occlusal conditions 
that will not prevent vertical displacement of the fragments when intermaxillary 
wiring is applied; (3) in fracture dislocations, especially those in which the 
peripheral and proximal fragments are overriding; (4) in old fractures when 
the condyle has been partly united in malposition. Conservative treatment, such 
as simply immobilizing the mandible, may lead to nonunion and pseudoarthrosis, 
traumatic arthritis, and limitation of motion, as well as malocclusion of the teeth. 

Subeondylar fractures which extend from any place along the posterior 
border of the ramus obliquely to the mandibular notch, as shown in Figs. 5 and 
6, cannot be wired by the preauricular vertical incision recommended for frac- 
tures near the head of the condyle, because the facial nerve limits the accessi- 
bility. The x-rays shown in Figs. 1 to 4, a case of low fracture through the 
necks of both condyles, is about the most extreme case that can be handled with 
the preauricular incision. 

Subeondylar fractures do not require an open reduction and fixation by 
transosseous wiring as often as do condylar fractures, because the short frag- 
ment is not often as grossly displaced. Owing to the length of the fragment, the 
masseter muscle and overlying skin tend to hold it in fairly good position, so 
that simple immobilization of the mandible with the teeth in occlusion gives a 
satisfactory result. However, in some instances there is considerable forward 
and lateral displacement and overriding of the fragments as seen in Figs. 5 and 
6. In such cases transosseous wiring through an incision below the angle of the 
jaw gives excellent results. 


Technique of Procedure 


Before the operation is performed, preferably the day before, or if not 
possible as a preliminary step when the patient is anesthetized and before 
draping and serubbing, arch wire splints such as Jelenko splints are attached to 
the upper and lower jaws, so that immobilization of. the mandible can be obtained 
at the end of the operation without opening the jaw with a mouth gag. The use 
of the gag needed to open the jaw in order to attach the wires to the teeth might 
cause displacement of the reduced fracture, even breakage of the wire. 

The patient is then draped in the usual manner after preparation of the 
skin of the cheek and neck. An incision is made which should extend from 
below the lobe of the ear around the jaw approximately to the site of the external 
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Fig. 2. 


Fig. 1.—Low fracture through neck of condyle on right. 


_ Fig. 2.—Low fracture through neck of condyle reduced and wired through preauricular in- 
cision, 
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maxillary artery, 1 em. below the inferior border of the mandible. The skin, sub- 
cutaneous tissues, and the platysma are divided, avoiding the maxillary artery 
and anterior facial vein lying close to the anterior part of the incision. If one 


Fig. 4. 
Fig. 3.—Low fracture with dislocation of condyle. 


Fig. 4.—Fracture dislocation shown in Fig. 3 reduced and wired through preauricular in- 
cision. 


of these vessels is accidentally injured, it should be grasped, completely cut, 
and ligated in the usual manner. The jaw is then dissected down upon from 
below, incising the periosteum at the inferior border. With a sharp periosteo- 
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tome, the masseter muscle is detached, lifting it with the overlying tissue away 
from the external surface of the ramus. In it is contained the submandibular 
branch of the facial nerve, which crosses the angle of the jaw. The entire mass, 





Fig. 5.—Subcondylar fracture with lateral displacement and overriding of fragments in an- 
teroposterior view. 





Fig. 6.—Subcondylar fracture in lateral view. 


including the lower lobe of the parotid gland, is retracted when, as a rule, the 
eondylar fragment comes into view (Fig. 7). A hole is drilled through the 
fragment near its posterior margin, and a stainless steel wire, 24 gauge, in- 
serted, after which the mandibular fragment is pulled down with bone forceps 
(Fig. 8). A hole is now drilled in this, near the posterior border just below the 
fractured end. By means of a looped wire the wire emerging from the inner 
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Fig. 7. Fig. 8. 


7.—Displaced fragment exposed through submandibular incision. 
8.—Reduction of fracture by means of bone forceps. 


Fig. 9. 


Fig. 9.—Fracture reduced and wired. 
Fig. 10.—Incision closed with small rubber drain inserted, 
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surface of the condylar fragment is pulled through. The fracture is then aec- 
curately reduced and fixed by twisting together the two ends of the wire (Fig. 
9). The wound is closed in layers, the skin with interrupted Dermalon sutures 
(Fig. 10). If there is oozing of blood which cannot be controlled, a rubber 
dam drain should be used. This is removed the next day. A boric strip covered 
by a compression dressing is applied and held in place by means of an AcE 


bandage. 

Next the mandible is immobilized by means of intermaxillary elastics or 
wires placed between the Jelenko splints, or any other method of intermaxillary 
fixation, the use of which has been decided upon. The postoperative x-ray (Fig. 
11) should be taken the following day to check the result of the operation and 
to make sure no displacement of the fragments has taken place during the 
recovery from the anesthetic. The mandible should remain immobilized for 


five to six weeks. 


Fig. 11.—X-ray of subcondylar fracture reduced and wired. 


Summary 
A method has been deseribed by means of which subecondylar fractures may 
be treated by an open operation and fixed by transosseous wiring. This proce- 
dure is recommended in eases of grossly displaced fragments, marked overriding, 
and associated malocclusion, especially open-bite. 
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PERIPHERAL NEURECTOMY AS TREATMENT FOR INCIPIENT 
TRIGEMINAL NEURALGIA 





Ronavp R. Y. Sune, D.D.S., D.Sc.,* CHENGTU, SZECHWAN, CHINA 





P SRIPHERAL neurectomy is the surgical procedure in which one section 
from the extracranial portion of a nerve is excised in order to interrupt the 
conductivity of the painful sensation from the area innervated by that nerve. 
It is performed occasionally on the cervical nerves for correction of spastic 
torticollis, on the phrenic nerve for collapse of the lung, and on the sciatie nerve 
for relief of obstinate sciatica; but most frequently on the fifth cranial nerve 
for relief of trigeminal neuralgia. It was first introduced as a treatment in 1748 
by Schlichting, and until 1901 when Frazier reported the postganglionic division 
of the sensory root of the trigeminal nerve, it was the most satisfactory treatment 
for trigeminal neuralgia. Evidently, it must have served well for some time, or 
at least for some patients during that period of time. 

However, since the introduction of Frazier’s operation many of our neuro- 
surgeons and some of our prominent oral surgeons have been inclined to discard 
peripheral neurectomy. Their main reason is that the relief produced by 
peripheral neurectomy is not as lasting as that produced by the intracranial 
operation. While there might be still other reasons for us to be dissatisfied with 
peripheral neurectomy, we must realize the fact that all of the measures we 
possess today in treating trigeminal neuralgia are crude and symptomatic; none 
of them is ideal and specific, since the exact etiology of this disease has not as 
yet been found. Most of the patients suffering from an incipient trigeminal 
neuralgia are not satisfied with the treatment of division of the sensory root 
when they find that they have to trade their occasional short attacks of neuralgic 
pain, involving only one branch of the trigeminus, for the constant severe numb- 
ness of the whole half of the face, involving all the three branches, especially 
as the operation sometimes results in keratitis of the eye, atrophy of the mastica- 
tory muscles, or paralysis of the facial nerve. Therefore, the author and many 
others believe that incipient cases of trigeminal neuralgia should be treated by 
peripheral neurectomy. Peripheral neurectomy is a simple and safe procedure 
which ean be repeated when the neuralgia recurs. 

The usual period of relief produced by peripheral neurectomy ranges from 
six months to two years, although some longer periods have also been reported. 
A few fortunate cases of permanent cure can also'be found in records. In 1896, 
Angerer reported twenty-six cases of peripheral neurectomy (Thiersch method) 
of which seven were free of pain for four years after operation. Rose, the first 
to operate on the Gasserian ganglion, recorded many successful cases of neurec- 
tomy which he performed instead of the more serious ganglion operation. The 
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success of any case of neurectomy depends upon (1) how the ease is selected and 
2) how the neurectomy is performed. In the incipient case where the neuralgia 
is only of a few months’ duration and involves only one branch of the fifth nerve, 
the lesion probably lies only in the peripheral portion of the affected nerve and 
can possibly be eradicated completely when a section of the nerve, 3 to 5 em. in 
length, is resected. On the other hand, when the neuralgia is of a long standing 
and has involved more than one branch of the trigeminus, the pathologie changes 
probably have already ascended centrally so as to involve another branch of the 
ganglion. In such eases the excision of a small section of the peripheral branch 
below the lesion would naturally end in failure; the small gap produced by the 
neurectomy will soon be repaired, leading to recurrence of the former neuralgia. 
In some of the late cases even after a large section of the nerve has been removed 
and the bony eanal in which the nerve lies has been tightly occluded, the neu- 
ralgia may still reeur. The recurrence is probably not from the reunion of the 
sectioned nerve but from the intact collateral branches of the nerve or from the 
ascending spread of the lesion in the remaining part of the nerve. 

The neurectomy should be done as radically and thoroughly as possible, 
with the excision of a section at least 3 to 5 em. in length. It is well known that 
in trigeminal neuralgia the resected nerve regenerates very quickly, leading 
to recurrence of the disease, and also that no definite cause has been found for 
the disease, despite the long period of research. These two facts lead one to 
believe that the lesion, in a way, resembles a tumor somewhere along the tracts 
of the nerve. It, therefore, should be treated as radically as a tumor. To 
achieve this, the Thiersch method is believed td be the best; the ordinary method 
of excision of a section not longer than 3 em. is really inadequate. In the 
Thiersch method, the nerve is exposed as long a distance as possible at an area 
close to its exit from the cranium. After dividing the nerve, the proximal and 
the distal ends are grasped respectively with a small hemostatic foreeps and 
twisted. The nerve ends are thus wound around the forceps and pulled out to 
its peripheral branches and centrally to its exit from the cranium. When the 
nerve happens to lie in a bony canal, the canal is tightly plugged with sterile 
gold foil after avulsion of the nerve. 

In the following, a modified Thiersch method of peripheral neurectomy for 
the mandibular and the infraorbital nerves is described. Neurectomy of the 
supraorbital nerve is left undescribed because neuralgia of the ophthalmic branch 
of the trigeminus is rare. The operation can be done under either general or 
local anesthesia. When the latter is used, the anesthesia should be supplemented 
by a short and fast general anesthesia such as nitrous oxide or Venethene ether 
for the last part of the operation, because the avulsion of the nerve is very pain- 
ful. 

Neurectomy of the Mandibular Nerve 


A curved incision, 3 inches in length, is made along the lower border of the 
mandible beginning slightly behind the angle. It should be placed about one 
fingerbreadth below the lower border of the mandible, not right upon it, because 
the marginal mandibular branch of the facial nerve courses right along the 
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lower border of the mandible. This incision divides the skin, superficial fascia, 
and the platysma muscle. The upper edge of the incision is now retracted up- 
ward on the ascending ramus, exposing the masseter muscle. The insertion of 
the masseter muscle is then incised down to the bone. It is raised from the bone, 
and with the parotid gland is drawn up to the mandibular notch of the mandible 


Fig. 1.—Peripheral neurectomy of mandibular nerve. 


The mandibular foramen, through which the mandibular nerve enters the 
mandibular canal, is situated on the inner side of the ramus about equidistant 
from all four borders of the ramus. It is therefore reached by making a hole 
with a large round bur at the center of the ramus through its outer plate. This 
opening is further enlarged by a bone-biting forceps, until a good portion of the 
mandibular canal is exposed. The mandibular nerve lying in the canal is now 
isolated from its accompanying vessels and delivered out of the canal through 
the bony opening. It is then divided by curved scissors. Now both the proximal 
and distal ends are grasped respectively by a hemostatic forceps and wound 
slowly around the forceps until they are torn loose centrally from the base of 
the cranium and peripherally from somewhere in the canal. This procedure 
permits the removal of a large section of the nerve and thus prevents its re- 
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union in a short period of time. The canal may further be plugged tightly by 
sterile gold foil to prevent permanently the reunion of the mandibular nerve in 
the bony canal. The masseter muscle and the parotid gland are then placed back 
in their original place and the wound is carefully closed in layers (Fig. 1). 


Neurectomy of the Infraorbital Nerve 


A curved incision, 4 em. in length, is made along the lower margin of the 
orbit. It divides the skin, fascia, and the orbicularis palpebrum muscle. The 
bony edge of the orbit is exposed by separating the muscle fibers. Search is 
then made with a blunt probe for the infraorbital foramen which is situated 
about 1 em. below the margin of the orbit and somewhat on the inner side of its 











Fig. 2.—Peripheral neurectomy of infraorbital nerve. 


center. The foramen, which usually lies much deeper from the skin than would 
be supposed, is surrounded by some adipose tissue like the mandibular foramen 
and is covered up by the levator labii superioris muscle. This muscle arises 
from the bone between the lower margin of the orbit and the infraorbital 
foramen, and its fibers run downward across the skin incision. Its origin is 
now divided transversely down to the bone, and with the periosteum, is re- 
flected down until the infraorbital foramen and its nerve and vessels are com- 
pletely exposed. 
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Similarly the periosteum of the orbital margin and the floor of the orbit 
are reflected as far as possible into the orbital cavity. The infraorbital nerve 
and vessels are now seen vividly through the thin wall of the bony canal. The 
contents of the orbit are then held up gently by a retractor. 

The thin wall of the infraorbital canal is broken up by a blunt probe passed 
into the canal through the infraorbital foramen. The broken pieces of the bone 
are removed by thumb forceps, and the infraorbital nerve and vessels filling the 
canal are laid bare up to the sphenomaxillary fissure. The nerve is now care- 
fully separated from its artery and veins which usually lie on its inner and 
upper side. The nerve is then divided by curved scissors, Each end of the 
divided nerve is grasped by a hemostatic forceps which is slowly turned until 
a large section of nerve has been pulled out from either end. The infraorbital 
foramen and the remaining part of the canal are then tightly plugged by means 
of gold foil from both ends. The wound is closed carefully in layers (Fig. 2). 

The methods described are extraoral operations. While some oral surgeons 
usually resect the nerve through the intraoral route, it is believed that the intra- 
oral operation has at least two disadvantages: (1) It is difficult to expose the 
nerve sufficiently to enable the excision of a large section; (2) it is difficult to 
keep the operation field free from contamination of saliva and oral bacteria. 
The pterygomandibular region has very poor resistance to infection, and great 
eare should always be taken to prevent infection, which may result in a serious 
complication. 

Medicinal Therapy 

Trigeminal neuralgia has also been treated by medical measures such as 
trichlorethylene inhalation, protein injections, vitamin B, iodides, diathermy, 
and deep x-ray. However, these methods are not as effective as their advocators 
say; some of them are useless. The only effective medicine is an ever-increasing 
dose of morphine. However, the use of morphine should be limited, because not 
only is it palliative in nature but it is also habit-forming. 


Alcohol Injection 


Some surgeons strongly advocate alcohol injections as treatment for tri- 
geminal neuralgia. In the author’s opinion, however, alcohol injections should 
not be used unless the patient is very old and feeble, or has a very bad heart, 
advanced tuberculosis, cancer, or some other disease which will soon terminate 
his life. Aleohol injections when used in the peripheral nerve area block out 
the pain for six months to one year, and on recovery of the pain, the second 
injection usually is less effective. The third injection seldom works. Further- 
more, the repeated alcohol injections often delay a radical operation for so long 
a period that the lesion, primarily peripheral, finally ascends and becomes central 
and is no longer curable by extracranial neurectomy. Thus some valuable time 
is lost. Alcohol injections when used in the central nerve area can usually give 
a longer period of relief, but they are not at all without danger. When the 
absolute alcohol is accurately injected through the foramen ovale into the 
gasserian ganglion, it usually passes at once into the cerebrospinal fluid sur- 
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ounding the brain stem. This results in dizziness, nystagmus, deafness, facial 
varalysis, extraocular palsies, vomiting, coma, and even death. When it has to 
ve used because the patient is very old and debilitated, the injection must be 
nade very slowly, a few drops at a time, and in a small amount, about 1.5 to 2 
ec. in one injection. 
Summary 

1. Neurectomy is the excision of a section of a nerve for the relief of the 

intractable neuralgia, especially that of the fifth nerve. 


2. It sueceeds only when the neuralgia is of incipient or peripheral form 


and involves only one branch of the nerve. 

3. After neurectomy the affected nerve has a very strong tendency to re- 
generation causing recurrence of the neuralgie pain. This particular character, 
in a way, resembles that of a tumor. 

4. To prevent this recurrence of the pain, a considerable section of the 
nerve, 4 em. at least, should be excised. When the nerve happens to occupy 
a bone eanal, the canal should be plugged tightly with sterile gold foil. 

5. In the advanced cases, recurrence of pain after neurectomy may occur 
without reunion of the sectioned nerve, being caused by the intact collateral 
branches or from the ascending lesion of the remaining part of the nerve trunk. 

6. Neurectomy can be done either extraorally or intraorally. The extraoral 
approach, however, is much superior to the intraoral operation. (1) It gives 
ready aecess to the nerve enabling the excision of a large section; (2) the bony 
canal in which the nerve lies can be plugged tightly; (3) the operative field 
can be kept free from contamination of saliva and oral bacteria. 

7. With proper selection of cases and thorough excision of the nerve, neurec- 
tomy may give relief of pain for at least four years or longer. A few fortunate 
cases of permanent cure can be found in records. 

8. It is a simple and safe procedure, compared to that of the intracranial 
operation. It can be repeated easily when the pain recurs. 

9. It should be tried in most incipient cases of trigeminal neuralgia. The 
division of the ‘sensory root should be saved for the recurrent cases or the more 
advanced eases. 

10. The use of alcohol injections should be limited, because they are in- 
variably followed by recurrence of the pain. When they are used in the periph- 
eral nerve area repeatedly, the primary peripheral lesion often becomes central 
and no longer ean be controlled by extracranial neurectomy. When they are used 
in the central nerve area they may produce grave complications. 

11. While there may be many reasons for us to spurn the idea of peripheral 
neurectomy, we must realize the fact that none of our present treatments of 
trigeminal neuralgia is ideal or specific; all of them are crude and symptomatie, 
since the exact etiology of the disease is still unknown. 

12. The investigation of a satisfactory treatment should therefore be di- 
rected toward research to find the cause of the disease 
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ADENOID CYSTIC BASAL CELL CARCINOMA (ADENOCARCINOMA) 





Report of a Case 





CHARLES ELprer Rounps, D.M.D., anp Henry M. Gotpman, D.M.D., 
Boston, Mass. 





HE term adenoid eystie basal cell carcinoma is given to a type of tumor 

bearing a certain resemblance to the adenoid basal cell carcinoma of the 
skin, but exhibiting mucous-containing cysts in the epithelial islands. These 
tumors appear to be derivatives of minor salivary glands or of surface epithe- 
lium and duets differentiating in a glandular direction. Many investigators 
group all such tumors under the term adenocarcinoma because of their con- 
nection with the gland formations developing from the epithelium of the 
foregut. 

Adenoid eystie basal cell carcinomas are often mistaken for epithelial 
odontogenic tumors. The most striking impression gained from a survey of 
present-day literature pertaining to the morphologic characteristics and be- 
havior of the adenoid cystic basal cell carcinoma and the epithelial odonto- 
genie tumor (the ameloblastoma) is that there is often no clear-cut differentia- 
tion of the two types of tumors. Although it may be probable that the two 
tumors are genetically related, since the first anlage of the mucoid and salivary 
glands is, like the dental lamina, composed of solid buddings from the epithe- 
lium of the foregut, it is necessary that they be differentiated because of their 
clinical behavior. 

It is often difficult to estimate the malignancy of the adenoid cystic basal 
cell carcinoma from its morphology. It resembles the basal cell carcinoma, the 
predominant cell being small and round, hyperchromatic, with little cytoplasm. 
There may be no pronounced atypy of the epithelium nor may there be 
many mitotie figures. The tumor, however, is definitely invasive and has been 
known to metastasize; regional lymph node and other metastases have been 
reported. In a ease described by Sharnoff and Lisa the patient died from 
metastases to the regional lymph nodes and the lungs. Watson reported a 
series of twenty-two cases followed for more than five years in which approxi- 
mately a little less than half were dead. Thus, although the morphologic 
appearance of this tumor may suggest a certain degree of benignity, it is best 
regarded as a malignant growth which should be given prompt and radical 
treatment. 


Case Report 


A 76-year-old white woman when first seen complained of fullness and 
discomfort of the right cheek and inability to wear her upper denture. The 
patient had been essentially well until approximately one year prior to the 
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initial visit when she first noticed a fullness and swelling of the upper jaw. 
When the asymmetry of her face became obvious, she was compelled to seek 
dental advice. The family and past histories were noneontributory. 


Examination revealed an elderly appearing woman in no acute distress 
but with a pronounced fullness of the right cheek. Intraoral examination dis- 
closed the patient to be edentulous with obliteration of the bueeal suleus in 
the maxillary right quadrant extending from the canine fossa posteriorly to 
the second molar area (Fig. 1). The mucosa overlying the ridge was slightly 
edematous and inflamed. The tumefaction extended over the ridge palatally 
to involve this area up to the midline. The mass was nontender, nonfluctuant, 
and devoid of any surface ulceration. The regional lymph nodes were not 
palpable. The oropharynx was negative and both nostrils were unobstructed ; 
there was no evidence of growths, eruptions, or discharge from the naso- 
pharynx. The remaining physical examination was negative. 


Fig. 1.—Intraoral appearance of tumefaction extending over the ridge of the palate. 


Radiographic examination disclosed a completely obliterated right maxil- 
lary antrum (Fig. 2). The intraoral film of the maxillary right premolar area 
showed a 3 by 2 em. poorly demarcated zone of radiolucency, the lower margin 
of which was completely devoid of bone structure. The polycystic appearance 
of the alveolar process at the periphery was suggestive of an odontogenic 
tumor and a tentative diagnosis of ameloblastoma was made. (Fig. 3.) 

Under Novoecaine anesthesia a small mass of tissue was excised from the 
premolar area. The pathologists’ report was consistent with ameloblastoma 
(diagnosis made at another institution). 

The patient was premedicated with Nembutal, gr. 1144, two hours before 
and atropine, gr. 1/100, and scopolomine, gr. 1/300, subeutaneously, one hour 
before operation. Under nitrous oxide and oxygen anesthesia induced with 
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2 e.e. of d-tuboeurare and 2 per cent Pentothal Sodium, an endotracheal tube 
. vas inserted, the pharynx carefully packed, and the site of operation prepared 
4 in a routine manner. An incision was made in the mucosa high up on the 
nucobueeal fold extending from the canine fossa posteriorly to the molar 
egion. By blunt dissection the mucoperiosteum was raised to the infraorbital 
idge. The infraorbital nerve was cut and the dissection was continued onto 
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Fig. 2.—Radiographic appearance obliterating the right maxillary antrum. 








Fig. 3.—Intraoral radiograph showing area of radiolucency. 


the palatal aspect where an incision was carried from the maxillary midline 
posteriorly to the tuberosity. Both lateral and anterior walls of the antrum 
were involved in the disease process and the floor of the sinus was obliterated. 
The serous contents of the cavity were aspirated and a granular, polypoid 
material curetted. It was necessary to excise a portion of the nasal mucosa, 
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but the inferior and middle turbinates as well as the ethnoids were not 
involved. The cavity was examined carefully for any remnant of diseased tis- 
sue, irrigated, and packed with strips of iodoform gauze. Oxycel squares were 
utilized to protect the denuded bone stumps of the maxilla. Two sutures were 
inserted to approximate the buccal margin at the posterior limit. Fifteen 
grams of succulent gray tissue with hemorrhagic foci, including two or three 
masses of adherent thin bone, were preserved for pathologic confirmation. 


The patient’s recovery was uneventful and rapid. Crysticillin, 300,000 
units intramuscularly, was given daily. The patient was kept on a high 
caloric, high vitamin, liquid diet. A fresh benzoin-treated gauze pack was 
inserted every other day. During her hospital confinement she was free of 
pain, but noted a numbness of the right cheek. She was up and around on the 
first postoperative day. She was discharged and went home, relieved, on the 
seventh hospital day. Fig. 4 shows the appearance of the wound at the time 
of discharge. 





Fig. 4.—Appearance of postoperative site at time of discharge of patient. 


As soon as the edema had subsided sufficiently and new granulation tissue 
had covered the inner aspect of the defect (Fig. 5), her dentist constructed 
a temporary obturator utilizing the patient’s vulcanized denture and dental 
compound. This appliance was replaced later with a new prosthesis. 

Microscopic examination revealed two sections; one showed the tissue 
bordered by oral mucosa whereas the other was covered by a respiratory 
mucosa lined with a ciliated epithelium subjacent to which was a loose fibrillar 
connective tissue with many eosinophiles scattered throughout. Lying in the 
submucosa was a partially encapsulated tumor mass consisting of a basal 
type epithelium and a loose fibrillar moderately cellular stroma. The epithe- 
lium occurred for the most part as either irregular cords of varying lengths or 
as acinar-like structures (Fig. 6), the epithelium having ductal arrangements. 
Most of the acini contained a mucinous-like material which took a pale blue 
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Fig. 5.—Postoperative healing. 








Fig. 6.—Photomicrographs showing the histologic appearance of the tumor: A, Adenoid 
features of the tumor can be seen. 3B, The large spaces are filled with a mucinous-like material. 
', Highpower of the previous area. Note the ductal arrangement of the cells. D, Invasion of 
perineural sheath by tumor cells. 
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stain and exhibited many vacuoles. However, in several instances the stroma 
had become hemorrhagic and formed with epithelial cords what at first glance 
appeared to be cystic acini filled with red blood cells, but which on closer 
examination were apparently areas of stroma encircled by epithelium forming 
what might be considered a hemorrhagic cyst. The epithelial cells were basal 
in character having a cuboidal shape and a somewhat-basophilie staining eyto- 
plasm. The nuclei were rather regular exhibiting little pleomorphism and 
but few mitotic figures. They were round or oval in shape and exhibited 
well-defined nuclear membranes and finely particled chromatin. One or two 
not too well defined nucleoli were contained in the nuclei. In the stroma as 
well as the submucosa of the slide showing the respiratory mucosa there was 
an acute inflammatory infiltrate with at least two focal areas of necrosis being 
seen. In the slide exhibiting the oral mucosa the stroma deep in the tumor 
was seen to contain bone formation with both osteoblastic activity and osteo- 
clasts being in evidence. There was some evidence of capsule formation but 
the tumor epithelium was seen lying in the attempted capsule formation and 
outside of it. There was invasion of the perineural lymphatics with one in- 
stance of intraneural involvement being seen. 

The diagnosis of adenoid cystic basal cell carcinoma (adenocarcinoma) 
was made. 

Summary 


This case points out the confusion which exists in diagnosis between this 
tumor and the ameloblastoma. The first report, made at a different institu- 
tion, was that of an epithelial odontogenic tumor whereas in reality the tumor 
has all the morphologic characteristics and clinical behavior of the adenoid 
cystic basal cell carcinoma. 
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CALCULUS EXPELLED FROM THE PAROTID GLAND 





LESTER E. JorpAN, D.D.S., WILKES-BARRE, Pa. 





HIS ease of caleulus in the parotid duct is being presented due to the 

rarity of the condition and the difficulty that was encountered in determin- 
ing the exact location of the stone. 

Mr. J. L., aged 47, presented himself at my office on April 14, 1948. He 
had been under the eare of a dentist for an acute massive swelling of the right 
parotid gland. The swelling had persisted during this period, and was accom- 
panied with severe pain and a fluctuating temperature. The patient’s desire 
or relief of pain motivated his visit. 

History.—Eighteen days previously, a swelling started in the right cheek, 
anterior to the ear. This gradually increased in size and on the third day the 
swelling ‘‘spread to the whole side of the face.’’ It was painful, the pain being 
severe at mealtime. No incident or warning preceded this swelling and the 
patient’s health had been good. He eonsulted his physician who referred him 
to a dentist. He had been under the dentist’s care until his visit to our office. 


Clinical Examination—The patient was a well-developed man _ with 
flushed complexion. His temperature was 102° F. Involving the entire area 
of the right parotid gland was a large swelling. This extended from the 
mastoid process to the commissure of the lips and from the zygomatie arch to 
below the lower border of the mandible. It was tense, painful to touch, and 
presented no area of fluctuation. Submaxillary structures could not be pal- 
pated. 

Intraorally, the mucosa over edentulous ridges showed normal appear- 
anee. The patient did not use dentures at this time. Saliva flowed in normal 
amounts except from the right Stensen’s duct where no secretion was evident 
or eould be foreed out by slight external pressure. 


Roentgen Examination.—A lateral] jaw film of the ramus (Fig. 1) was 
taken. This revealed a round capacity resembling a caleulus, lying just an- 
terior to the ear. Desiring to localize this ealeulus more exactly, another film 
was exposed. The tragus-ala line was parallel to the floor. The cone was 
removed and replaced with a lead shield with a round central opening of 1 
neh. This was placed against the skin at the midpoint of the left ramus with 
ingulation at zero degrees and directed to the center of the right ramus. With 
his technique the structures of the left side are diffused, and a nondistorted 
icture of the right ramus results. This film (Fig. 2) showed the caleulus 
ust distal to the posterior border of the ramus at its midpoint. It also told 
is that the ealeulus was deeper than had been thought due to its marked 
‘hange in position in the two films. 


Diagnosis: Acute parotitis of the right parotid gland, secondary to oe- 


‘lusion and irritation by a parotid caleulus. 
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Operative Procedure.—The patient was admitted to the hospital the fol- 
lowing day. He was given penicillin, 600,000 units twice daily. On April 16, 
he was taken to surgery. An incision, 2 em. in length, was made under the 
ygomatie arch and anterior to the condyle. The capsule of the gland was 
easily penetrated and 6 ¢.c. of pus quickly evacuated. The resulting cavity 
was explored. The gland structure had been destroyed centrally. No ealeulus 
‘ould be visualized or palpated with instruments or external pressure. 

A second incision was made at the lower border of the ramus to allow in- 
stillation of a through-and-through drainage tube. Again exploration re- 
vealed no ealeulus. It was decided that the calculus must lie deep to the ramus 
in that portion of the gland. A hard rubber tube was placed through the in- 
cisions and gland eavity and sutured to the skin edges of the incisions to insure 
its position. Sutures were placed to close the remainder of the zygomatic 


incision. 


we 2 





Fig. 3. 


Postoperative Course.—It was deemed advisable to have the patient re- 
cuperate from the severe cellulitis, then recheck for the exact position of the 
caleulus. Intramuscular injections of penicillin were continued, accompanied 
by through-and-through irrigations of penicillin twice daily, utilizing the in- 
serted tube. Hot packs to the dressing stimulated drainage and healing. On 
the third postoperative day the patient was in good spirits, ambulatory and 
free from pain. 

Second Roentgen Examination.—A paranasal sinus position was taken 

lig. 3) to determine the third location factor, depth in relation to the ramus. 
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Surprisingly, this revealed the calculus lying near the midline in the infra- 
temporal fossa and outside of the gland capsule. 


Summary.—a<As it would not be advisable to attempt to remove the eal- 
culus from its present location, and as progress was satisfactory in the regen- 
eration of the gland, no other surgery was done. On April 23, the exudate 
from Stensen’s duct was clear but the patient complained that it had a ‘‘bad 
taste.’’ Edema had subsided and drainage was minimal. The tube was re- 
moved, and the patient discharged to office care. Antibiotic therapy was dis- 
continued. On April 30, the lower incision was completely healed but a slight 
discharge of saliva persisted from the upper incision. Saliva flowed from the 
duct orifice clearly and without taste. On May 17, the upper salivary fistula 
had closed. On Feb. 15, 1949, a Lipiodol injection into the gland via the duet 
verified with x-ray the regeneration of the ducts and acini of the gland. Para- 
nasal sinus exposures showed the calculus in the same position outside the 
gland capsule. No complications had developed in two years sinee hospital- 
ization, so the stone will be left in its present position. 


368 S. FRANKLIN ST. 

















APICOECTOMY: REPORT AND DISCUSSION OF A CASE 


Max Suaprro, D.D.S., Beverty HILus, CALIF. 


PICOECTOMY, root resection, or root amputation is not a new procedure. 

Brophy' described the procedure in 1880. Through the years many men 

have developed refinements in the operation and today it is becoming more 

and more popular. Great eredit must be given to the efforts of Rhein,’ 

Farrar,? Sommer,‘ Phillips and Maxmen,® Aisenberg,® Blayney,’ Blum,* Cool- 
idge,® Herbert,’ Hill,’’ Moen,'* and others. 

A very high percentage of success follows this operation. Theodor Blum* 
found 95 to 98 per cent success. Phillips and Maxmen’® found 99 per cent suc- 
cess in over six hundred eases. This is a very practical procedure as it per- 
mits the operator to observe the field of operation, obtain a clean and sterile 
field, fill the root canal completely to the root end, seal the root end, and 
eradicate the infection which may be present. 

This case is presented because of its unusual nature. A great deal of 
bone was lost. The bone loss involved the adjacent teeth on either side. The 
mobility of the lateral incisor tooth was 3, ordinarily considered hopeless. 
Although a complete regeneration is not visible in the roentgenograms, it is 
felt that in the future a complete regeneration will occur; however, this mat- 
ter will be taken up later in the paper. 


Case Report 

The patient was a white girl, Miss B. T., aged 25. Medical history was 
essentially negative except for a positive Wassermann reaction which would 
not respond to treatment. Venereal disease was denied. She had the usual 
childhood diseases and no other serious illnesses. Her health at present was 
fair. Her diet was slightly inadequate, and she had some acne. 

Dental history of this patient was bad. She had been under treatment 
for chronie necrotizing gingivitis for the past three years. Several posterior 
teeth were missing. Most of the remaining teeth were either decayed or filled. 
Her brushing habits were very poor. Gingival tissues showed the symptoms 
of chronie necrotizing gingivitis. Three previous consultants advised re- 
moval of the right maxillary central incisor, lateral incisor, and euspid (Fig. 1). 

Treatment.—Toothbrushing was instituted and treatment for the chronic 
necrotizing gingivitis was started. On Nov. 11, 1947, the pulp chamber of the 
maxillary right lateral incisor was opened and a dressing of formocresol sealed 
in. On Novy. 17, 1947, a semilunar incision was made from the midline to the 
cuspid region. A sack appearing like a cyst membrane was seen through the 
open labial plate. The opening was enlarged with chisels. The sack was 
grasped with tweezers and detached from its bony erypt. It ruptured during 
the operation, spilling its fluid contents. Difficulty was encountered in re- 
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noving the remnants of the cyst sack where it was attached to the root at the 
junction of the root, bone, and sack. Over half of the root projected into the 
cavity when the sack was finally removed. The cavity extended palatally 
akout 2 em. and mesiodistally reached from the central incisor to the cuspid, 
portions of the roots of which were exposed. The cementum of these roots 
was not manipulated, that is, no smoothing or filing of the root was done. 
The tooth itself was very loose and it was felt that it might be lost because so 
little bone was remaining. The root tip was removed with a large bur, the root 
canal reamed with a No. 5 reamer. Chlorazene solution was used to irrigate 
the eanal. The canal was filled with gutta-percha and euca-percha. The bone 
cavity was filled with Gelfoam and penicillin powder. Three silk sutures 
were used to close the flap. A roentgenogram (Fig. 2) was taken. At inter- 
vals follow-up roentgenograms were made (Figs. 3-9). 

Results of Treatment.—No postoperative pain was encountered. Swell- 
ing persisted for about four days and was completely subsided at the end of 
eight days. One week after the operation the teeth on either side of the space 
were vital as tested with the Burton unipolar electrical tester. Vitality tests 
about two and one-half years later, taken July 21, 1950, gave a normal re- 
sponse in the remaining adjacent teeth. In the first year the tooth became 
completely solid with no mobility, and has remained so. 

Discussion of Results.—Roentgenographic changes over the years have 
demonstrated a tremendous amount of kone regeneration (Fig. 9). A ecom- 
plete formation of a new lamina dura on the mesial and distal aspect of the 
tooth is readily apparent. A periodontal membrane space of normal width 
is visible and is extending to the apex and around the apex of the tooth. Bone 
quality appears to be excellent. The lengthening and rounding of the root 
have been attributed to deposition of secondary cementum, by Coolidge.’* It 
is felt that the remaining radiolucent area at the apex is composed of fibrous 
tissue which is similar to sear tissue in histologic characteristics. This is 
naturally an assumption and must he proved by histologie sections which it is 
hoped will he taken at a future date. A complete rounding off of the root, 
an elongation of the root with secondary cementum will oeceur only in the ab- 
senee of inflammation. If bacteria were present in the region, the regenera- 
tion of bone, cementum, and periodontal fibers could not take place. This 
ease illustrates how teeth can be saved if a little imagination, and the skill 
whieh we all possess, is utilized. 

Conclusion 

A ease is presented of a white girl, aged 25, in which an apparently hope- 
lessly involved upper right lateral incisor, central incisor, and cuspid have 
heen treated in two visits and retained to serve as useful teeth. Large areas 
of bone deposition, formation of a lamina dura, formation of the periodontal 
membrane space, and formation of secondary cementum are demonstrated 
roentgenographieally. This patient has consented to submit to a block re- 
moval of the apical area at some future date if it is desired. At that time 
histologie confirmation will be available. 
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HYALURONIDASE IN PERIODONTAL DISEASE 





M.S. AIsENBERG, D.D.S., AND A. D. AISENBERG, D.D.S., BALTIMORE, Mb. 





N 1928, Duran-Reynals isolated a substance, which he termed the spreading 
I factor, from aqueous extracts of the testes of rabbits, guinea pigs, and rats. 
It has since been demonstrated that staphylococci and streptococci are capable 
of secreting this spreading factor, an enzyme now termed hyaluronidase. 








Fig. 1. 


Among the constituents of the ground substance of the connective tissue 
is hyaluronie acid, a mucopolysaccharide. This substance acts as a barrier 
which tends to prevent penetration of foreign bodies into the ground sub- 
stanee of connective tissue. However, in the presence of hyaluronidase, hyal- 
uronie acid is hydrolyzed, thus permitting foreign bodies to spread into the 
connective tissue. 

In 1948, we introduced the coneept of pocket formation in periodontal 
disease in which we maintained that strands of the most apical part of the 
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Fig. 2. 
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Fig. 3. 


Fig. 2.—The arrow indicates the infiltrating epithelium. 
Fig. 3.—The arrow shows one long strand of epithelium. 
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Fig. 4. 





Fig. 5. 


Fig. 4.—The arrows show the infiltrating epithelial strands. 
Fig. 5.—The arrows indicate the epithelial strands. 
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epithelial attachment proliferate downward and between the attached perio- 
dontal fibers, thus initiating apical migration of the epithelial attachment be- 
fore detachment of the periodontal fibers from cementum. It was noted that 
most apical strands of epithelium were not accompanied by inflamatory cells. 

It occurred to us at the time that possibly the hyaluronidase-producing 
organisms found in the gingival sulci destroyed the ground substance of the 
periodontal fiber bundles, permitting its penetration by the strands of the 
epithelial attachment. Accordingly, we injected hyaluronidase into the inter- 
dental papillae of monkeys, using a tuberculin syringe with a 27-gauge needle. 
The monkeys had previously been anesthetized with Pentothal Sodium. 

The pseudocysts shown in Fig. 1 were produced with 5 injections of 0.1 
e.c. each at forty-eight-hour intervals. These can be explained on the basis 
of excess drug too frequently applied, since such lesions are never observed 
in diseased periodontal tissues of human beings. 

One-tenth ¢.c. of hyaluronidase solution representing x number of turbid- 
ity reducing units of hyaluronidase was injected into other interdental 
papillae at five- to ten-day intervals. Figs. 2 to 5, inclusive, show infiltrating 
strands of epithelium. These strands are comparable to those observed in 
human gingival tisue affected by periodontal disease. We are of the opinion 
that those bacteria which secrete hyaluronidase are an etiological factor in the 
production of periodontal disease. 

Experiments are now being conducted whereby hyaluronidase is injected 
directly into the periodontal membrane space. 


We are indebted to Dr. Edward F. Roberts, Director of Clinical Investigation, Wyeth, 
Inc., Philadelphia, Pa., for furnishing the hyaluronidase used in these experiments, 
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THE NATURE OF PAIN AND THE ACTION OF ANALGESICS 





J. M. DitLe, M.D., Px.D.,* SEATTLE, WAsH. 





The Nature of Pain 


HILE pain is a universal experience it is largely subjective and lends it- 

shelf with the greatest difficulty to objective experimentation. Experi- 
mental pharmacology is on fairly sound ground in the study of the motor 
responses, but pain is a sensory phenomenon. Its cause may arise in the periph- 
ery of the body but its end is in the consciousness. Hence, much of our know!- 
edge with respect to the analgesic drugs is based on empirical observation in 
which a human subject cr patient must evaluate and then verbalize his reactions 
to an experimental situation. This situation is difficult enough with human sub- 
jects; in animal studies on pain the problems are even more difficult. In an 
experimental situation involving animals some observable response of the animal 
to pain must be selected. This involves some sort of motor pattern which in- 
creases the complexity of the experimental] situation and reduces the reliak‘lity 
of results. This does not mean that animal experiments with analgesics are 
valueless for they indicate the toxicity of the agent without which no human 
studies could be attempted, and thev are invaluable in showing the nature of 
side effects which in the case of the analgesics have been numerous. This situa- 
tion has been summarized by Cattell’ as follows: 

To the pharmacologist the analgesics represent one of the least satisfactory drug groups 
with which he has to deal. There are several reasons for this. Most important is the fact 
that the analgesic drugs, by definition, are substances which modify a sensory phenomenon— 
pain, and as is the case with other subjective experiences, effects are relatively inaccessible 
to quantitative analysis. Another difficulty is the complete lack ef homogeneity among the 
drugs composing the group, almost their only resemblance being their power of reducing or 
abolishing pain. Thus the analgesics are compounds which exhibit no similarity in chemical 
structure, have nothing in common with regard to their mechanism of action, and produce 
their effects through actions on different structures. 


It has long been known that there are two major classes of analgesics; those 
derived or related to morphine, and those belonging to or related to the salicylate 
group. The difference of action between these two groups has led to the sugges- 
tion that pain be classified into two types: (a) a violent high level acute pain 
usually the result of trauma or from the tissue destruction associated with prog- 
ress of pathologie lesions, and (b) the so-called tension pain which is functional 
rather than pathologic, which is characteristically dull or aching and associated 
with headaches, the joint pains of arthralgias, the muscle pains of myalgias, 
and the socalled neuralgias. The first type of pain is adequately controlled 


Read before the Seventh Annual Seminar for the Study and Practice of Dental Medicine, 
The Desert Inn, Palm Springs, Calif., Oct. 16, 1950. 
*Professor of Pharmacology, University of Washington. 
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only by morphine and related analgesics. It has been suggested that these 
analgesics act on the cerebral cortex. The second type of pain is usually ade- 
quately controlled by the analgesics of the second group. It has been suggested 
that these agents have no action on the cerebral cortex but act rather in the 
thalamic region, blocking impulses as they pass from the spinal cord, probably 
in the lateral spinothalamic tract, on their way to the cerebral cortex. The 
analgesics of this group are ineffective against the first class of pain. 

It is significant that the basis for classification of pain into these two groups 
is the effectiveness of the two classes of analgesics. Carl Pfeiffer and his co- 
workers? proposed a classification of three types of pain which, while coincid- 
ing with anatomical differences, is likewise based on a difference in effectiveness 
of analgesics. His three major groups are as follows: 


1. Supain. This is a ‘‘bright, fast, epicritic, superficial pain.’’ In experimental work 


this is elicited as will be described later, by applying radiant stimuli to the finger pad. 


2. Deepain. A ‘‘dull, aching, slow, protopathic pain’’ which may be elicited experi- 
mentally by the stimulation of the tooth pulp by electrical potentials, as will be described 
below. 

3. Sympain. This type of pain is one which is mediated through the sympathetic part 
of the autonomic nervous system and may be elicited by the application of radiant stimuli to 
the nail bed. 


The importance of an adequate classification for pain stimuli cannot be 
underestimated. There appears to be doubt but that a given analgesic is more 
effective in one type of pain than another. Reports from the Pfeiffer group 
indicate, for example, that Dilaudid and heroin rank high in the abolition of 
deepain and less highly in the abolition of sympain and supain. The salicylate 
analgesics have practically no effect on deepain. Methadon, further, affects all 
types of pain equally well but acts on none as markedly as do certain of the 
other analgesics within a certain elass of pain. 

At considerable risk of oversimplification (and possibly even presenting 
misconceptions) Fig. 1 is presented to indicate the mechanism of pain percep- 
tion and the manner in which drugs may act at different points of the schematic 
pattern. Pain is presumed to arise at some point in the periphery of the body 
due to stimuli which may be extensive and varied. A great deal of work has 
been done on the anatomical pathways by which this pain reaches the brain and 
on the pain fibers and the nature of the impulse which they carry. Much of 
this is summarized in books of Lewis,’® Livingston,* and Kinsella.° This informa- 
tion is of clinical value but does not prove too helpful in understanding the 
action of analgesics. In the diagram all pathways have been grouped into a 
single afferent channel leading to the brain. 

Stimuli arise in the periphery to traverse this pathway, and it is worth 
while to consider the nature of these stimuli which cause pain, for in many 
cases they can be controlled by drugs and the pain relieved. The gripping 
pains of intestinal colic are relieved with atropine or related drugs which relax 
the spasm which is the cause of the pain. Migraine headaches are thought to 
be relieved by agents which act on the blood vessels in such a way as to relieve 
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‘congestion of cerebral vessels and the resulting anoxia. Such drugs are not 
‘commonly regarded as analgesics although they are effective agents in the special 
situations where they are indicated. 

No systemically administered drugs are completely effective by blocking 
the terminal afferent nerve fibers or by action on any point of the afferent path- 
way. Loeal application, when possible, is a different matter and the whole 
group of local anesthetics obtund pain by virtue of their ability to abolish the 
centripetal impulses. The whole practice of block anesthesia has been said to 
be due to fortuitous anatomical circumstances which place important nerve 
trunks in a position accessible to the hypodermic needle. This is probably more 
evident in the use of block anesthesia in dentistry than in any other field. 


CEREBRAL CORTEX 


PERCEPTION AND LOCALIZATION 
Morphine and related drugs raise 
threshold. 
General Anesthetics produce diffuse 
depression of all cerebral activity. 
Euphoric Action of Morphine and 
related drugs. 







(; 


“\ THALAMUS 
; Location of primitive pain center. 
Salicylates and Coal Tar Analgesics 


4 raise threshold. 
\ 
Wiis ene on deel ome EPICRITIC CUTANEOUS 
TERMINATIONS 
Counterirritants 


EFFERENT MANIFESTATIONS 
TO PAIN 
Motor movements, cry, sharp 
nhalation, fall in blood pressure, 
electrical changes in skin, 
(Psychogalvanic reflex) 


superimpose stimuli over 
low-grade pain stimuli. 


AFFERENT PAIN PATHWAYS 
(Supain, Sympain, Deepain) 
Site of action of local anesthetics 
used for block anesthesia. 
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PAIN FIBER TERMINATIONS 
Site of action of surface acting local anesthetics. 


»> 


FUNDAMENTAL CAUSATION OF 
PAIN 
Disturbance of the body tissues. 
Relief of pain may be accomplished 
by modification of the function of these tissues, 
e.g. relaxation of intestinal smooth muscle spasm 
by atropine, Vascular changes in circulation and 
many others. 


Fig. 1.—Diagrammatic representation of pain pathways with an indication of the points at 
which drugs may act to bring about the relief of pain. 

There is evidence that pain stimuli are mediated through the thalamus and 

that probably there exists in this region of the brain a pain center. This is the 

presumed point of action of the salicylate and coal tar analgesics although evi- 
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dence for this is not very convincing. From the thalamus, pathways to the 
cerebral cortex result in perception of pain and its localization to its point of 
origin in-the body. Here morphine and the analgesies related to it are presumed 
to act. In addition to blocking the cortical perception of pain, which can be 
regarded as a true analgesia, most of these agents produce a state of euphoria. 
The nature of this action is ill defined, but patients and even subjects under 
control conditions state that when it develops the pain is undiminished but that 
their anxiety about it is abolished. This action of morphine and related anal- 
gesics should not be underestimated, and it may indeed be more important in 
the control of the pain than actual analgesia in its true sense. This factor has 
made for great difficulty in the evaluation of clinical effectiveness of analgesies. 

Mention must be made of one other factor which may influence pain per- 
ception. This is the use of counterirritants. It has long been known that the 
application of an irritant to a site of referred pain on the body surface will 
give relief. It is thought this surface stimulus produces fast impulses which 
displace in consciousness the slower impulses of pain stimuli. 

General anesthetics have a diffuse action on all functions of the brain pro- 
ducing unconsciousness early, and often with low dose levels, abolishing pain. 

In severe pain there are motor manifestations. The animal or person will 
ery out, and by motor activity attempt to escape the painful situation. This 
pattern has in some cases been remarkably uniform, but in all cases there is 
enough variation to make such responses unsuitable as criteria for the estimation 
of the degree of pain. Human subjects or patients can, of course, by language 
communicate the state of pain consciousness to the experimenter, but even with 
trained subjects of indubitable honesty variation is considerable; and with ani- 
mals the obstacles are practica!ly insuperable. 


Analgesic Testing Methods 

The search for better analgesie drugs has heen un¢easing. This search is 
being made not because of any lack in the effectiveness of already available 
analgesics but rather because of the predominance of undesirable side actions 
exhibited by many of the currently available analgesics. Not the least of these 
is the addicting properties of most of the potent analgesics. 

The large number of newly synthesized analgesics has placed a great burden 
on pharmacology for the development of an adequate laboratory method for 
testing such agents. An ideal method should show the effectiveness of the 
agent tested against the various types of pain which might oecur clinically; it 
should be sensitive and it should permit the use of animals at least for broad 
screening purposes. No analgesic testing method presently available meets all 
of these needs. In the first place, as already indicated, the sensory nature of 
pain makes it extremely difficult to devise an adequate method for testing anal- 
gesics on animals. There is no difficulty in devising a method for the applica- 
tion graded pain stimuli; indeed many successful ways of doing this are avail- 
able, but rather in the recognition of an end-response to the pain stimulus being 
used. 
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The purpose of this brief review of three analgesic testing methods is not 
to indicate details of three currently used assay methods, but rather to point out 
the difficulties of testing analgesics. Any comparisons between analgesics are 
only as valid as the methods used, and in this field the methods leave much to 
be desired. 

The Hardy-Wolff-Goodell Method and Its Modifications.—This method 
was introduced by these three workers in 1940. Since it was introduced it 
has been widely used. Human beings serve as subjects for the tests. The stim- 
ulus is heat radiation. A five hundred watt lamp is focused upon the subject's 
forehead on an area which has previously been blackened. The intensity of the 
stimulus may be varied in either of two ways; by (a) varying the time of ex- 
posure of the forehead to the radiation through a properly controlled shutter 
and timer or (b) changing the intensity of the radiation by increasing the eur- 
rent to the lamp filament. Considerable discussion has taken place over the 
validity of one or the other of these methods. In either ease, as the stimulus 
is increased the subject is able to recognize a sharply defined ‘‘pain’’ end-point. 
This is the normal ‘‘threshold’’ for the subject under investigation. It may 
vary somewhat from day to day in the individual but is stable enough for the 
investigation of analgesic drugs. The subject is then given one of the analgesics 
to be tested and at intervals the pain threshold is again determined. If the 
agent is effective a greater stimulus will be needed to overcome the increased 
threshold and produce the end-point. In the case of very powerful analgesics 
there is some danger that the pain threshold may rise so high under the action 
of the analgesic that blistering of the skin might occur and this is to be avoided. 
Controversy has occurred with respect to the ‘‘mental set’’ of subjects used 
and the possibility of unconscious individual bias entering into the picture. This 
factor should, of course, be adequately controlled with properly designed experi- 
ments involving blank or placebo medication, and the selection of proper in- 
dividuals to act as subjects. 

Despite the wide use of the Hardy-Wolff-Goodell technique it has been seri- 
ously questioned. Denton and Beecher’ made the following comment: 

Inspection of the data on pain thresholds determined by the Wolff-Hardy technic revealed 
such gross inconsistencies that a detailed statistical analysis was not justified. Some thresholds 
were higher after the injection of isotonic sodium chloride solution; some were lower after 
the administration of morphine, and these discrepancies were common. These inconsistencies 
were apparent not only when one of us conducted the test but also when a physician with 
years of experience with the technic tested the subjects. Therefore, we concluded that this 


test was not satisfactory for our purposes. 


The Hardy-Wolff-Goodell method has been modified by D’Amour and 
Smith* for application to rats. Their modification consists of an apparatus 
which foeuses the light radiation on a rat’s tail. The end-point occurs when the 
rat flicks its tail away from a position under the radiant light. The validity of 
this motor response has been questioned and it is not certain exactly what causes 
the animal to flick its tail away from the light source. In the hands of some 
workers the response appears to have a high order of reliability and to be con- 
sistently related to the level of analgesic dosage. A still further difficulty has 
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developed because of the possibility of producing burns when high doses of 
powerful analgesics have been given. This has resulted in a variation between 
the procedures of different laboratories and in the interpretation of these data 
which are collected. It is, however, a method which is of considerable value in 


the practical problem facing research organizations of drug companies in sereen- 
ing newly synthesized chemical substances for analgesic potentialities. 


The Tooth Pulp Method.—This method was suggested by Ivy, Burrill, 
and Goetzl.° It is based on the assumption that the pain fibers of the tooth pulp 
are unaccompanied by fibers of any other kind as is the case almost everywhere 
else in the body. The method has been applied to human beings and to dogs. 
In either case an occlusal metal filling is used. The point of an electrode is 
applied to this filling while an indifferent electrode is clasped in the hand or 
applied elsewhere on the body. An electrical stimulus is applied to the elee- 
trodes and is perceived, in case of the human subject, first of a mild sensation 
and later as definite pain. The electrical stimulus is applied by means of a 
specially designed inductorium at intervals of about one second. The first 
pain experienced .has been termed the first threshold (T,) and is not unbearable. 
A second pain threshold (T,) which is the level of unbearable pain has also 
been used. In dogs the stimulus is applied in the same way. The response, 
which requires close observation on the part of the experimenter, is the with- 
drawal of the animal’s lips from around the teeth. If the stimulus is increased 
beyond this point the animal shows behavior associated with painful stimuli in 
whining and bodily movement. It is necessary to use trained dogs for the 
assay since they must be docile enough to remain for a relatively long period 
of time under the experimental condition undisturbed by the presence of the 
investigator or the laboratory environment. Generally speaking the methods 
have been most successful when used with human subjects. Here it appears to 
be quite reliable providing care is taken to apply the electrode carefully to the 
dry filling, and Pfeiffer* believed the thresholds obtained by this method to be 
most easily affected by analgesic drugs. He believed that the pain elicited 
by this method belongs to the class of deepain given previously herein. 

Clinical Evaluation of Analgesics.—Denton and Beecher’ '° believed that 
the final estimation of the effectiveness of an analgesic can best be made by 
careful studies of the relief they afford in postoperative pain. They pointed out 
the difficulties involved in such an evaluation and stated that such elinieal ap- 
praisals can be made only with experienced observers and a thoroughly con- 
sidered plan for supplying drug samples under code numbers and collecting 
data according to a carefully preconceived plan. They have taken great care 
in the design of the experiment in order to take into account the psychological 
factor involved and the possible bias of the observers. In all cases there must 
be adequate controls with blank medication. In addition to a determination 
of the analgesic power of the agent in the relief of postoperative pain, Denton 
and Beecher devised a study of the effect of analgesic agents on normal human 
beings with the intention of demonstrating the presence of side actions produced 
by these agents. 
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Critique of Testing Methods.—No attempt has been made to review all 
‘f the procedures suggested for evaluating analgesic drugs. Ivy, Burrill, and 
(ioetzl® reviewed some of the older methods in their paper. The three methods 
described above are, either in their original form or with modification, repre- 
sentative of how this has been attempted in human beings and animals. One 
can see from this how difficult it is to arrive at an evaluation of the analgesic 
potency of any agent. If the difficulties are great in carefully controlled clinical 
investigations such as those used by Denton and Beecher they are almost in- 
superable in general practice. However inadequate the available testing and 
assay methods are, it is still possible to divide the analgesies into the two main 
(livisions to be discussed subsequently. It is in making comparative evaluations 
of drugs with similar pharmacologic actions that the difficulty lies. 


Characteristics of Currently Used Analgesic Drugs 

Analgesics* are drugs which relieve pain by a specific action on the central 
nervous system. They bring this about by decreasing the awareness of pain or 
by raising the pain threshold in such a way as to lessen the perception of af- 
ferent stimuli. They do not, at least as a predominant action, produce loss of 
consciousness. An ideal analgesic would have a minimum or entire absence of 
side actions. It would abolish pain without the production of anesthesia or 
loss of function of the higher mental faculties and would have no actions on the 
gastrointestinal, respiratory, autonomic, or other systems of the body. None of 
the agents now available approach this since they all have side actions, and, in- 
deed, much of any consideration of the pharmacology of analgesics must be 
given to these side actions since they will always be present along with the 
analgesia. 

The nomenelature and classification of the analgesics are not very satisfaec- 
tory. It is possible to set up two groups, one of which is typified by morphine and 
agents related to morphine chemically or acting pharmacologically similar to it. 
This group has been called the nareoties but this useful term has been pre- 
empted by the lawmakers with the result that the Federal and State narcotic 
laws have come to include many agents which are not even remotely related to 
the analgesics. The term opiate has also become inaccurate since the introdue- 
tion of new agents, such as methadon, which are synthetie substances and un- 
related in either source or chemistry to the constituents of opium. The second 
eroup is typified by acetylsalicylic acid or aspirin. This group has been called 
the ‘‘Coal Tar Group,’’ but while some have been derived from coal tar sources, 
the salicylates, which are perhaps the most important members of the group, 
are not. They have also been called ‘‘antipyretic-analgesics’’ because they all, 
in some measure, reduce the temperature in fevers. This term is not satisfactory 
either because it does not seem logical to name a group of drugs by what is 
essentially a side action. From this it is evident that there is a need for two 
coined names to distinguish these two kinds of analgesics. 


*The term analgetic has also been used for this group. This term may be considered 
exactly synonymous to analgesia and hence being superfluous, should be abandoned. 
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It is our purpose to review some of the characteristics of important cur- 
rently used analgesics. Most attention will be given to morphine for it is the 
most effective and widely used and it is habitual to think of the characteristics 
of other analgesics of the first group in reference to those of morphine. Like- 
wise, acetylsalicylic acid will be considered in some detail as the most representa- 
tive and widely used of the second group. 


Morphine 


Morphine makes up about 10 per cent of the alkaloidal content of opium. 
Opium, which is the dried juice of flower capsules of the poppy plant, Papaver 
somniferum, has been known and used for its analgesic and euphoric properties 
from even the most ancient times. Morphine was isolated from crude opium 
by a German apothecary, Sertiirner, in 1816. This was not only important 
because of this important constituent of opium but also because it was the first 
alkaloid to be isolated and was a great stimulus for chemical investigation for 
many other plants, in a search for other active principles. Morphine belongs 
to the chemical group of phenanthrene compounds. Certain of the other potent 
analgesics are likewise phenanthrene compounds and, indeed, some are produced 
by the chemical modification of morphine itself. Others, as will be mentioned 
later, bear no relation chemically to morphine. 

The Action of Morphine on the Central Nevous System.—The pharma- 
cologie action of morphine on the central nervous system is a diffuse one in 
which there is depression of certain centers and stimulation of others. It 
depresses the cerebral cortex and raises the threshold to afferent pain stimuli. 
It is this action which makes morphine a useful therapeutic agent. Second in 
importance is the euphoric action which manifests itself in a feeling of well- 
being, calmness, and sometimes drowsiness which may or may not be accompanied 
by dreams. In this state the patient experiences relaxation and a freedom from 
anxiety. Uncontrolled imagination with accompanying phantasies may be 
present in this state and is probably related to the nature of the individual’s 
psyche. In many eases, particularly when objective-minded scientists attempt 
to study this phenomenon, it is.absent altogether. This state of euphoria must 
not be underestimated as a valuable property of morphine. Patients often 
state that while the pain is still present they are not disturbed by it. 

With increasing doses of morphine the stage of euphoria passes and the 
individual goes into a deep, usually dreamless, sleep. The patient can be 
aroused from this sleep, and indeed, if a patient under morphine passes into 
a stage where he cannot be aroused it is likely that the dose has been a dangerous 
one. Usually patients have no recollection of happenings when they are roused 
from a morphine-induced sleep, although to an: observer they appear to be in 
fairly complete control of their activity. This state is amnesia and on certain 
oceasions such as premedication before anesthesia, amnesia is induced intention- 
ally. 

Along with the valuable and useful actions just described, there are a 
number of other central nervous system effects. The respiration is depressed 
both in rate and in volume. With increasingly large doses this depression of 
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respiration becomes even greater and eventually a Cheyne-Stokes type of respira- 
tion oceurs. Ultimately, if the dose is sufficient, death is due to this depression 
of respiration. The depression of respiration has been shown to be a direct 
action on the respiratory center of the medulla. There is a slight initial stage 
of stimulation to this center but this soon passes and the depression of rate and 
respiratory volume diminishes. As the action of morphine progresses the 
pupils become miotic or constricted to the so-called ‘‘pin-point’’ pupil which 
is characteristic of large doses of morphine. This action of morphine is 
apparently due to a central mechanism. It is not produced by the local applica- 
tion of morphine to the eve although it is counteracted by the local application 
of atropine. The action may be the result of a stimulant action on the pupillo- 
constrictor center or to depression of centers in the cortex which exercise an 
inhibitory action on the pupillo-constrictor center since decortication prevents 
the miosis of morphine. 

The action of morphine on the spinal cord is one of stimulating or excitation. 
This effect may be demonstrated in a number of ways, but it is strikingly seen 
in frogs which have the ability to maintain their oxygen needs by respiration 
through the skin. Death therefore does not ensue when the breathing mecha- 
nism is completely abolished and the spinal cord effect is manifest by convulsions. 
Secause of this action of morphine it should never be used as an antagonistic 
agent for drugs, such as strychnine, which stimulate the spinal cord. Likewise 
the drugs which are used as antidotes to morphine should not have a spinal 
cord stimulant component. 

Action on the Gastrointestinal Tract.—Morphine has the reputation of 
heing a constipating drug and opium has been used for the relief of diarrhea 
for many centuries. This constipating action of morphine is due to a decrease 
in the motility and propulsive power which is the result of increased tone of 
smooth musele and a constriction of the sphincter. This produces a delay of 
stomach emptying as well as a slowing of the activity of the intestine. 

One of the most distressing of the side actions of morphine is its production 
of nausea and vomiting. This action is the result of the highly selective 
stimulant action upon the vomiting center of the medulla. These effects of 
nausea and vomiting seem to be augmented if the patient is permitted ambula- 
tion after the administration of morphine and are lessened if the patient lies 
quietly. This stimulant action of the medullary vomiting center is followed by 
a depression of this center which is so profound as to abolish completely the 
entire vomiting mechanism. Because of this the usual emeties, which are some- 
times indicated in eases of an overdose of certain poisons taken by mouth, are 
valueless. Both the locally acting emetics such as ipeeae and the centrally 
acting emetics such as apomorphine are effective. Therefore, in poisoning 
from morphine or opium taken by mouth, gastric lavage must be used to remove 
the poison from the stomach. 

Morphine has the property of increasing the pressure within the bile ducts 
of the biliary tract. This means that any relief of biliary spasm is probably 
due to the central action since the effect on the smooth muscle of the bile ducts 
would be constriction. 













330 J. M. DILLE 


Ureter and Urinary Bladder—The contractility of the smooth muscle 
of the ureters is increased by morphine and the pressure within the ureters has 


been shown to increase. The detrusor muscle of the urinary bladder and vesical 
sphincter are increased in tone, and hence the urge to micturition is increased 
but is accomplished with difficulty or not at all. In some cases this effect is 
sufficiently great to prevent urination with resulting distention of the bladder. 
This particular effect of morphine may be a distressing one to postoperative 
patients and relief must usually be instituted by catheterization. 


Minor Side Actions of Morphine.—Morphine tends to dilate the cutaneous 
blood vessels of the skin which in turn produces diaphoresis or sweating. This 
property has long been known but the use of opium for this action is now 
obsolete. 

There is a fall in body temperature which may be due to the decrease of 
muscular activity. 

Although the opium alkaloids have been incorporated into a number of 
preparations for local application, there is no evidence that any of the opiates 
exert local analgesic effects on the skin or mucous membrane. Indeed, many of 
them are slightly irritant and may produce dilatation of the blood vessels upon 
local application. 

Administration and Absorption of Morphine—Morphine is generally 
administered subcutaneously by means of a hypodermic needle and syringe. 
This route of administration is particularly useful in hospitalized patients 
because the onset of action is rapid and relief quickly occurs. There is nothing, 
however, to contraindicate the administration of morphine by mouth. The onset 
of action is, of course, slower because the rate of absorption into the blood 
stream will be slower. The oral dose should be somewhat greater. Ordinarily 
10 mg. is sufficient for subcutaneous administration and oral administration may 
require 15 mg. Old patients and very young infants are more sensitive to 
morphine than average adults. 

After absorption the morphine is principally excreted in the urine in a 
conjugated form. The exact nature of this conjugate is not known, but it is a 
very stable combination requiring hydrolysis with acid, heat, and pressure to 
release the morphine. The conjugation probably takes place in the liver because 
it has been possible to show that morphine added to liver slices in vitro is con- 
jugated. It has also been shown that the experimental production of liver 
damage lowers the urinary excretion of the conjugate. Forty-five to sixty-five 
per cent of the morphine is excreted in the urine in this form. Four to six 
per cent is excreted unchanged. Twenty to thirty per cent is detoxified by 
destruction, probably in the liver, while other excretory routes such as the saliva 
or perspiration account for the remainder of the excretion. 

Morphine Addiction.—Despite the presence of all the undesirable side 
actions of morphine which restricts its usefulness, there is no question but that 
its most serious limitation is the possibility of the production of addiction. 
Addiction has been defined as a state of physical and moral dependence upon 
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a drug. In the ease of morphine the criteria of addiction are the presence of 
a set of symptoms called the ‘‘withdrawal syndrome.’’ This syndrome takes 
place when the patient is no longer able to get his usual dose of morphine. The 
scope of this presentation is not sufficiently great to permit us to go into all 
the problems and implications of addiction, but it is worth noting that addiction 
may develop in as short a time as a few days and will almost certainly develop 
in a period of two weeks of administration of morphine. Unquestionably the 
rapidity with which addiction develops is related to the stability of the per- 
sonality of the patient involved. It is not necessary to say that under no cir- 
cumstances should the quantity of morphine prescribed be greater than that 
absolutely required for the immediate need of the patient. 


Codeine 


Codeine is probably, next to morphine, one of the most useful of the potent 
analgesics. Its ability to relieve pain is about one-sixth of that of morphine, 
hut its undesirable side actions are proportionately less and its ability to produce 
addiction, while always present, is less a potential danger than morphine. 

Codeine is present in crude opium to the extent of approximately 0.5 per 
cent. It may, however, be prepared from morphine. Chemically it is methyl- 
morphine. The sulfate and phosphate salts are both obtainable and there is 
no difference between their pharmacologic effects. The dose of codeine sulfate 
or phosphate ranges between fifteen and sixty milligrams. It may be admini- 
stered either orally or hypodermically. It has been generally observed that if 
a dose of sixty milligrams of codeine salt is ineffective in relieving the pain, 
larger doses will be of no value but instead may cause excitement and restless- 
ness. Codeine is sometimes prescribed in mixtures of salicylate analgesies. A 
common proprietary mixture of this nature is Empirin Compound with Codeine. 
This contains acetylsalicylic acid, caffeine, acetophenetidin, and eight to sixty 
milligrams of codeine. This mixture must be prescribed on a narcotic pre- 
sciption. 

Pharmacology of Codeine.—Practically everything that has been said with 
respect to morphine applies to codeine but in a lesser degree. The euphoria 
is slight or completely absent. Nausea and vomiting, as well as the other gastro- 
intestinal actions described under morphine, are minimal or absent with codeine. 

Codeine has been widely used to depress the cough reflex. Its specific 
action in reducing cough is, however, only about one-fourth the effectiveness of 
morphine, but because of the other actions of morphine it is preferred for this 
purpose. Its most rational use in cough is in the relief of the irritating un- 
productive cough which is exhausting to the patient, preventing rest and sleep. 
It should not be used where the cough is ‘‘productive’’ in the removal of 
mucous secretions. 

Mention should be made of the use of codeine in the treatment of the com- 
mon cold. After extensive studies in the Student Health Service at the Uni- 
versity of Minnesota, Diehl't came to the conclusion that the most effective 
medication for relief in the common cold was a mixture of codeine and papaver- 
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ine. This mixture has been given the name Copaverine. The papaverine (which 
is incidentally also present in crude opium) has the ability to relax the smooth 
muscle tissue. It is worth emphasizing that this medication is not a specific in 
the treatment of colds and that the original regimen suggested by Diehl ineluded 
bed rest and fluids as well as the codeine-papaverine mixture. 


Probably the rational use of codeine lies in the range between the salicylate 
analgesics and morphine. It should, therefore, have considerable usefulness in 
dental therapeutics of pain relief. 


Dihydromorphinone (Dilaudid) 


Dihydromorphinone is closely related to morphine chemically. The name 
dihydromorphinone is the U.S.P. name for the Bilhuber-Knoll copyrighted 
name Dilaudid. 

The potency of Dilaudid is greater than that of morphine and the dose is 
therefore proportionately smaller. The average dose is 2.5 mg. which may be 
given orally. If the hypodermic route is used, 2 mg. are effective. The potency 
is therefore about five times that of morphine. 

The onset of action of Dilaudid is somewhat more rapid than that of mor- 
phine administered by a comparable route. Likewise its duration of action is 
less, and therefore would need to be administered more frequently to maintain 
an adequate level of analgesia. 

The pharmacologic actions of Dilaudid are similar to those described for 
morphine. It has, perhaps, a less marked action on the gastrointestinal tract 
than morphine, but its depression of the respiratory system is very marked. It 
is an addicting drug and must be used with the same cautions as morphine. 

A review of Dilaudid is given in the article by Eddy,* and a review of 
its comparative actions to certain other analgesics is given by Seevers and 
Pfeiffer. 

Metopon 

Metopon is methyldihydiomorphinone and is therefore chemically related 
to Dilaudid. The average dose is 5 mg. It is therefore two to three times as 
potent as morphine. It may be given orally. It has shown less gastrointestinal 
effects than morphine and the depression of respiration is less. It is less addict- 
ing than morphine. At the present time it is useful mainly in chronic pain." 


Meperidine (Demerol) (Isonipecaine) 


The three names for this compound are somewhat confusing. Demerol is 
the registered trade-mark name of the Winthrop-Stearns Company. Meperi- 
dine is the name adopted by the U.S.P. XIV. ‘The name Isonipecaine should 
be discarded since the suffix ‘‘caine’’ may lead one to believe that this belongs 
to the local anesthetie group. 

Meperidine has no relation chemically to morphine or other opiate 
analgesics. It is to be expected, therefore, that its pharmacologic properties 
would differ in a number of respects with those of morphine. The dif- 
ferences are most marked in the presence of a parasympatholytie action which 
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ives to meperidine certain atropine-like actions. Therefore, in addition to its 
nalgesie properties meperidine possesses the ability to produce relaxation of 
smooth musele. This has been described by Yonkman.” 

Meperidine possesses an addiction liability which is of a lower order than 
hat of morphine. The euphoria produced by meperidine is less than that 
rodueced with morphine. It is, however, sufficiently great to produce psychic 
lependence on the drug and, hence, addiction to meperidine is known among 
drug addiets. The withdrawal symptoms were not as violent as those seen when 
norphine was stopped in addicts. Well-defined tolerance may develop in which 
the dose level may be increased fivefold. This parasympatholytiec property of 
meperidine makes it particularly useful in pain of spastie origin. It is also 
ised in obstetrics where in combination with barbiturates it is effective in 
roducing amnesia, but as in all cases where drugs are used for this purpose 
the obstetrician must keep in mind the possibility of the passage of the drugs 
across the placental barrier into the baby with the resulting respiratory depres- 
sion immediately after birth. 


Methadon 


A number of names have been used for this analgesic. The name Adanon 
is the registered trade-mark name of Winthrop-Stearns Company. It is also 
known as amidone or Dolophine. It is unrelated chemically to morphine and, 
as would be expected, it has a somewhat different pharmacologic action. 

It has very little sedative or euphorie action. Henee, it has little or no 
isefulness in preanesthetic medication. The early pharmacologic investigations 
and clinical trial methadon have been summed up by Kirchof and David" and 
Isbell and his co-workers.'’ Methadon is a powerful analgesic without a very 
vreat sedation or euphoric action, although these effects may be demonstrated 
in exeessively large doses of the drug. Its administration is attended by diz- 
ziness, nausea, and vomiting, especially in ambulatory patients. Overdosage is 
attended by respiratory depression. Prolonged administration may produce 
constipation. 

Methadon has been used principally for the control of pain which is likely 
to be of long duration, such as that of inoperable carcinoma. Its predominant 
advantage in this respect lies in its ability to produce analgesia without the 
accompanying mental clouding. Furthermore, while it is addicting in such 
cases of prolonged administration, the addiction is not as severe as it is with 
morphine, and the incidence of withdrawal symptoms is not as frequent or as 
severe as with morphine. Isbell and his co-workers studied addiction to metha- 
don and found that there is a definite cross tolerance and addiction between 

iorphine and methadon and that methadon may be substituted for morphine 
in addicts. 
Summary of the Potent Analgesics 

Severe pain can be controlled only by the potent analgesic just described. 
‘he particular one chosen will depend upon the specific clinical situation. Mor- 
hine, despite its numerous effects, is still the most widely used. Its euphoric 
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action makes it useful in certain cardiac conditions and in preanesthetic medica- 
tion. Where a spasmolytie action is desirable in addition to the analgesic effect, 


Dilaudid or Demerol would be selected. Methadon has at the present time been 
limited to cases of terminal carcinoma where it does not produce the mental 
cloudiness of morphine. Codeine has much to recommend it where pain is not 
severe or extensive and of foreseeable termination. 

Fig. 2 shows by graphs the comparative onset and duration of action of the 
potent analgesics, as well as their comparative pain-relieving ability. 
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Fig. 2.—The comparative onset and duration of analgesic action of some of the potent anal- 
gesics. Modified from Seevers and Pfeiffer.” 


Acetylsalicylic Acid (Aspirin) 


Practically all of the salicylates show similar pharmacologic properties. Of 
the numerous salicylates only one, acetylsalicylic acid or aspirin, need concern 
us. Although salicylic acid itself or sodium salicylate are occasionally used for 
special purposes, they are irritant when administered orally. A number of other 
salicylate salts and salicylate derivatives have been introduced from time to 
time, but they have not gained the widespread usage of aspirin. 

The consumption of aspirin is astounding. The two chemical companies 
which supply most of the aspirin to the drug companies which process it into 
tablets produce together about 165 tons each month. 

The exact mechanism of the action of acetylsalicylic acid is not clearly 
understood. It has been suggested that its principal action is one of the depres- 
sion on the optic thalamus, blocking pain imjulses arising from the periphery 
before they reach the more discriminating areas of the cerebral cortex. Sali- 
cylates do not produce effects of anesthesia or sedation which would indicate 
that they have an action on the cortex. Their analgesic action is restricted to 
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he relief of minor pain arising in such conditions as headache or muscle and 
joint pains. No convincing evidence has been developed to show their effective- 
i \ess in traumatic pain. 

There are a minimum of side effects produced by aspirin. In ordinary 
doses no eardiae effect has been demonstrated. Large doses produce gastro- 
ntestinal irritation, hyperpnea, fever, auditory and visual disturbances, and 
hallucinations. Excessively large doses produce stupor and coma followed by 
‘onvulsions and death from respiratory failure. Occasional allergy to aspirin 
is seem but is rare. 

In addition to this analgesic action the acetylsalicylic acid possesses an 
antipyretic action. This effect is observed only in cases of fever where the body 
temperature is higher than normal and there is no lowering of the body tempera- 
ture if itis normal. It has been presumed that in case of fever the temperature 
control mechanism of the brain is disturbed in such a way that the efficiency 
of heat dissipation from the body is lowered. The acetylsalicylic acid is pre- 
sumed to act on the temperature control center in such a way as to restore its 
balance and thus lower the temperature. The salicylates produce sweating and, 
indeed, this is one of the commonly. observed effects when salicylates are 
administered in fever. It is also been shown that they increase the fluidity of 
the blood (decrease blood concentration) which also facilitates the sweating 
and the radiation of heat from the body surface. 

Acetylsalicylie acid is frequently prescribed in combination with certain 
other drugs. The most common drugs used in combination with acetylsalicylic 
acid are acetophenetidin and eaffeine. The combination of these three agents 


; is seen in a number of proprietary preparations such as Empirin Compound, 
4 Anacin, and in the commonly used APC tablets. It has been presumed that the 
5 acetophenetidin and the caffeine are synergistic with acetylsalicylic acid, and 
f henee the action from the combination is more effective than from acetylsalicylic 


acid alone. Evidence of an objective kind is, however, lacking. Aspirin has also 
been combined with barbiturates and there is some evidence for synergism 
between them. If the two are to be administered it is better not to give them 
in the same capsule or tablet since the rates of elimination differ, and over a 
period of time one or the other may accumulate to an undesirable level. 

Two points are worth emphasizing with respect to the use of aspirin. It 
has no proved effectiveness in traumatic pain, and if relief is not secured with 
0.3 or 0.6 Gm. it is unlikely that larger doses will be any more effective. In 
view of the first point it is a little difficult to understand the widespread pre- 
scribing of aspirin and its combinations by the dental profession. In most eases 
pain is due to traumatic causes against which aspirin has little or no proved 
action. 

Acetanilid and Acetophenetidin 

These two agent differ chemically from the acetylsalicylic acid described, 
but their pharmacologic actions are essentially similar. Perhaps their anti- 
pyretie action may be said to be somewhat greater at the expense of their anal- 
gesic potency. Their use in clinical practice has been largely restricted to the 
‘ombinations with aspirin just mentioned. 
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Aminopyrin 


Aminopyrin or Pyramidon is mentioned only for condemnation. Its anal- 
gesic properties present no distinctive advantages over those of actylsalicylic 
acid and may produce agranulocytosis. 


Summary 

Pain may be divided into two classes with corresponding groups of analgesic 
drugs: traumatie pain against which morphine and pharmacologiecally related 
agents are effective, and tension pain against which aspirin and related agents 
(as well as morphine, of course) are effective. 

Difficulties lie in the way of an objective study of the effectiveness of anal. 
gesic drugs because of the sensory nature of pain and its interpretation in the 
consciousness. 

Morphine, codeine, and similar analgesics are effective pain-relieving agents 
and there should be no hesitation in their use provided the agent is properly 
selected and the dentist is aware of the side effects which may occur. 

Acetylsalicylie acid is effective in tension or functional type pain, but little 
reliance can be placed on it for the relief of traumatic pain. 
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KAPOSI’S DISEASE 


Report of a Case With Unusual Oropharyngeal Manifestations Occurring 
in a Full-Blooded Negro 


H. M. Syrop, D.D.S.,* ANp Stmon Krantz, M.D.,** CHAMBLEE, Ga.’ 


APOSI® in 1872 was the first to describe a condition which he called ‘‘Sar- 

coma Idiopathicum Multiplex Haemorrhagicum.’’ This disease was ini- 

tially considered to be a dermatologic entity, characterized by the formation 

within the skin, especially of the extremities, face, and trunk, of ‘‘brown-red 

to blue-red nodules the size of a grain of wheat, a pea, or a hazelnut. Their 

surface is smooth and consistence densely elastic. Often they are swollen 
and have the appearance of a sponge filled with blood.’’ 

In addition to the nodules in the skin, approximately 10 to 15 per cent of 
the recorded cases present visceral changes. In fact, there are substantiated 
cases of visceral Kaposi’s which showed no involvement of the skin.? In 
Kaposi’s disease swelling of the extremities (usually bilateral) and lymph- 
adenopathy affecting both the superficial and deep lymph nodes may occur. 
The lymphadenopathy has been observed either before the lesions of the skin 
were present or before they were significant. Enlargement of the spleen in 
the later stages of the disease has been reported, as well as that of the 
lymphoid tissue of the gastrointestinal tract from the mouth to the rectum. 

The glans penis, the inguinal lymph nodes, the intestinal wall, and heart 
muscles were the unusual sites for Kaposi’s tumor cited by Tedeschi.** Other 
investigators have found this tumor in bueceal, pharyngeal, and laryngeal 
d mucosae. For example, Giuffré® reported a circular nodule beneath the buccal 
: mucosa adjacent to the hard palate; Bilancioni,' described a pedunculated, 
7 egg-shaped lesion of the hypopharynx; and Pearce and Valker™ described a 

Kaposi’s tumor in the gingivae which followed extraction of a tooth. 

Originally Kaposi’s sarcoma was believed to be limited to Jews, Italians, 
and Eastern Europeans; but in 1922 Jojot and Laigret’ reported the ocecur- 
rence of Kaposi’s disease in a Negro. Ziemann and Sklarek™ expressed the 

belief, according to the histology, that this was Kaposi’s sarcoma. In 1935 

Kllis® deseribed another ease in a full-blooded Negro and credited Pardo- 

Costello’® with having reported a ease previously. Dupont, Chabeuf, and 

Vanbreuseghem‘ recorded a case in 1948 of Kaposi’s disease in a 30-year-old 

Negro from Cameroon, with lesions of the left lower extremity and inguinal 

adenopathy. Histologic verification was made from biopsy. 

Loewenthal® added a ease from British East Africa of a Negro male pre- 
enting lesions and nodules of the foot. Persky and Lisa’? presented a case 


This article was reviewed in the Veterans Administration and published with the approval 
f the Chief Medical Director. The statements and conclusions published by the authors are the 
sult of their own study and do not necessarily reflect the opinion or policy of the Veterans Ad- 
inistration. 

*Dental Service, Veterans Administration Hospital. 

**Tumor Service, Veterans Administration Hospital. 
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in an American Negro. Dupont, Chabeuf, and Vanbreuseghem‘ recorded the 
case of a 45-year-old Mukuau female with lesions of the left leg, base of the 
rectum, left scapula, palmar surfaces, right hand, left arm and fingers, and 
with inguinal adenopathy. Also, in the mouth adjoining the palate, ‘‘brawny, 
fleshy tumors’’ were noted which were thought to extend backward into the 
pharynx. A biopsy was not taken of this mouth lesion, however. The skin 
lesions were verified as being consistent in character with Kaposi’s. In this 
same article, several other cases were mentioned as reported by Grall and 
Geyer and Van Hoof of the Belgian Congo. However, none of these cases 
had histologic studies. Dennison and Evans* mentioned a patient, a 30-year- 
old Negro, who was originally thought to have Madura mycosis; however, 
biopsy of the lesion was reported as Kaposi’s disease. 

An inquiry to the Armed Forces Institute of Pathology revealed that they 
have collected thirty-three cases of Kaposi’s sarcoma. Of these thirty-three, 
five cases, including our own, occurred in Negroes. 


Case Report 


A 43-year-old Negro veteran, born in Tallahassee, Fla., was admitted to 
the Veterans Administration Hospital, Chamblee, Ga., on Dee. 7, 1948, with 
a diagnosis of undifferentiated sarcoma, generalized, probably Kaposi’s, in- 
volving the lungs, mediastinum, lymph nodes, skin, and nasopharynx. Be- 
cause of great difficulty in speaking, a complete history could not be obtained 
from the patient. 

Reviewing the records of his three admissions to the VA Hospital at Lake 
City, Fla., we were able to formulate the following history. The man was 
apparently in good health until the middle of 1945. At that time he noticed 
enlarged tonsils and enlarged, painful lymph nodes in his left inguinal region. 
Similar nodes appeared in the right inguinal region, in the right axilla, and 
in the neck regions (bilaterally). These nodes grew in size. While he was in 
the Army in 1945 a lymph node from the epitrochlear region was removed for 
examination. He was discharged from the Service two months after the onset 
of his illness with a diagnosis of Hodgkin’s disease. This biopsy material was 
not examined by us. 

The patient was admitted to the VA Hospital in Lake City Feb. 27, 1948, 
complaining of progressive enlargement of the skin nodules, of weakness, and 
of shortness of breath. A history was obtained of the development of some 
wartlike growths on the inner aspect of the right thigh. Some of these had 
increased in size, whereas others were reported to have decreased. Edema 
of three weeks’ duration was observed in the,right leg, knee, and thigh, and 
in both ankles. Physical examination at that time revealed a 43-year-old 
Negro man, 5 feet, 6 inches tall, weighing 120 pounds. The patient was 
described as being small, slender, fairly well developed and nourished, and 
appearing moderately ill. 

Positive Findings.—The tonsils were greatly enlarged. The liver was 
described as two and one-half fingerbreadths below the costal margin. Irregu- 
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ar intra-abdominal masses were palpated in the right lower abdomen. Bi- 
ateral pitting edema of both ankles and one to two plus edema of the right 
eg was found. Scattered, wartlike papillomatous growths were noted on the 
nner aspect of the right thigh. All lymph nodes were palpable (neck, axillae, 
ind groins). These were smooth, discrete, nontender, movable, and varied 
n size from the tip of the finger to the size of a small hen’s egg. They were 
not attached to the skin and not matted. The clinical impression was chronic 
ymphatie leucemia, Hodgkin’s disease, or filariasis. Laboratory data were 
ssentially negative. 





Fig. 1. 


Hospital Course.—On several oceasions the patient’s temperature reached 
99° I. The ankle and leg edema subsided rapidly with limitation of activity. 
lle was given no specific therapy. On March 19, 1948, a node was removed 
rom the left axilla. Pathologists reported that no definite diagnosis could 
be made from the section, but Boeck’s sareoid could be considered and repeat 
lopsy was requested. On March 10, 1948, a papilloma of the right thigh had 
een removed for study and reported as papilloma, nonmalignant. A node 
rom the right groin was removed April 1, 1948. Pathologists did not make 
1 diagnosis and requested another specimen. The patient was discharged as 
mproved, with a diagnosis of general lymphadenopathy, etiology unknown, 
April 4, 1948. 

He was readmitted to the VA Hospital, Lake City, Fla., on June 3, 1948, 
or further study. His chief complaints were weakness, painful swelling in 
iis groins, and new growths of the thigh. Physical examination was un- 
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changed and laboratory findings were within normal limits. Repeat x-ray 
of the lungs showed lung fields clear with no hilar adenopathy. He ran an 
afebrile course throughout this period of hospitalization. Further biopsies 
were obtained including a specimen of the fungating growth of the inner 
aspect of the thigh. Examination of these slides indicated angiosarcomatosis, 
that is, Kaposi’s sarcoma. The history and pathologic material were sub- 
mitted to the Armed Forces Institute of Pathology where the diagnosis of 
Kaposi's sarcoma was confirmed. No definitive treatment was given and the pa- 
tient was discharged Oct. 7, 1948. 





Fig. 2. 


The third admission to the VA Hospital at Lake City was one month 
later with a history of development of a sizable lump in his throat which 
caused irritation on swallowing and gave the sensation of cutting of his 
breath. This condition became progressively worse and difficulty in swallow- 
ing increased. In addition, he had a noticeable speech defect. He also de- 
veloped a productive cough which contained small amounts of blood. He had 
no pain in his chest, no febrile episodes, and no unusual loss of weight. Ex- 
amination revealed that the swellings and new growths in the lower extremi- 
ties and the edema had remained unchanged; but large, reddish nodules which 
involved the tonsillar crypts and complete tonsillar ring were noted with ex- 
tension into the posterior and anterior pharynx. The surface of some of these 
lesions was ulcerated. The spleen was enlarged two to three fingerbreadths 
below the costal margin and the liver about three fingerbreadths below the 
costal margin. Nodules of the thigh were again noted and the blood count 
revealed no new significant findings. The patient was transferred to the VA 
Hospital, Chamblee, Ga., on Dee. 7, 1948. 


Clinical examination on admission to the Chamblee Hospital showed large 
lymph nodes in the anterior and superior cervical chain, subauricular, sub- 
occipital, submaxillary, and supraclavicular regions (Figs. 1 and 2), the axillae 
and groin. These nodes were hard and fixed. The patient’s chief complaint 
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was painful swallowing and almost continual gagging. His speech was nasal 
in quality and in tone and was difficult to understand. Intraoral examination 
revealed a pronounced fetor from the mouth. The mandible and maxilla were 
edentulous. The tongue appeared dry with a moderate white coating on the 
dorsal aspect, more pronounced on the posterior third. Several blue-to-black, 
apparently pigmented, areas were present on the midline of the hard palate, 
left and right buccal mucosa, and the crest of the alveolar gingivae. This was 
thought to be melanoplakia, common in the Negro race. The soft palate and the 
uvula were projected forward and to the left of the midline by a large mass, 
superficially ulcerated, and bluish to purple in color. This mass seemed to 
extend from the nasopharynx downward and occupy the whole oropharynx. 
The growth resembled a large cluster of grapes, varying in size from 1 to 3 em. 
in diameter (Fig. 3, A and B). The superior right portion of the pendulant 
mass extended forward intraorally from the pharynx anteriorly and rested 
against the junction of the hard and soft palates. The lateral aspect of the 
pharyngeal cluster fused with the tonsillar fossa bilaterally. No abnormality 
of the alveolar ridge or the floor of the mouth was seen. Excessive salivation 
was noted in the anterior floor of the mouth. The heart and lungs appeared 
to be normal; the liver and spleen had not increased in size. Several nodules 
of the scrotum and penal skin were found. They were hard and appeared to 
be in the skin itself. The skin lesions of the right thigh and the edema of the 
lower extremities had not changed since the previous examinations. 


Laboratory Findings.—Laboratory findings were essentially negative ex- 
cept for x-rays of the chest which showed bilateral hilar adenopathy with in- 
filtration in the right upper lung field which, with the patient’s history, seemed 
consistent with sarecomatous infiltration of hilar nodes and lung parenchyma. 
Pathologic slides from previous biopsies of the skin and nodes, together with a 
biopsy of the oropharyngeal lesion, were examined by Dr. Everett Bishop* 
whose report follows: 


Examination of the several slides of this case is difficult due to the lack of flatness, 
the thickness and intense overstaining of the sections, For the same reasons, it has been 
impossible to photograph all of the sections to show the sequence of histologic changes 
in the tissue. However, a few fields are found which show rather distinctly some of the 
changes and the increasing malignancy as the process extends and ages. The histologic 
picture is quite varied, not only in the different sections, but even in the same section. 
In many places the structure suggests a granulomatous process with loose stroma support- 
ing numerous and frequently imperfectly formed capillaries. The stromal cells increase 
and the tissue becomes more dense and éellular, although the vascularity remains (Fig. 4). 
The structures at this stage suggest an angiosarcoma or angioendothelioma. Hemorrhage 
is noted in many areas and hemosiderin is fairly abundant. In still further areas of the 
sections (Fig. 5) the structure becomes distinctly a spindle cell tumor with imperfect small 
vessels fairly numerous and mitoses increasing in number in the more cellular stroma. 
Inflammatory cells, particularly lymphocytes, which are so numerous in the earlier process, 
are distinctly less numerous. In Fig. 6, the biopsy from the mouth, the spindle cell 
structure is definite and distinct with considerable pleomorphism of the cells, which tend 
toward a ‘‘bundle’’ formation, mitoses are more numerous, and the original vascular par- 


*Consulting Pathologist, Lawson VA Hospital, Chamblee, Ga. 
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ticipation is much less distinct and in many areas has disappeared although the tendency 
to interstitial hemorrhage is still clearly demonstrated. The suggestive inflammatory re- 
action seen earlier has also decreased to a marked degree. The malignancy is definite. 
The generalization of the disease and the histologic evidence of the varied and marked 
‘hanges in the multiple lesions from vascular semigranulation type of tissue on through 
angiosarcoma to fibrosarcoma are all quite compatible with Kaposi’s Idiopathic Hemor- 


rhagie Sarcoma, 





Fig. 6. 


Hospital Course.—The patient received 200 r. each to the right and left 
upper neck ports. Immediate diminution in the size of the masses was noted 
following this minimal amount of radiation. Two days after radiotherapy the 
patient became acutely ill with high fever and marked dyspnea. The diagnosis 
was bronchopneumonia. In spite of the use of chemotherapy the patient expired 
five days later. Consent for post-mortem examination was not obtained. 


Summary 


1. The incidence of Kaposi’s sarcoma in the Negro has been reviewed, and 
revealed only eight proved cases prior to the one given in this report. 
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2. Histologically confirmed oral pharyngeal and laryngeal lesions of 
Kaposi’s disease are not common. To the best of our knowledge this case is the 
only one -histologically confirmed of an oral pharyngeal lesion of Kaposi’s 
sarcoma occurring in a Negro. 

3. The pharyngeal lesions in this Negro were similar in color and in appear- 
ance to those found on the thigh. Their unusual size is worthy of record. 

4. The lymphadenopathy which preceded the appearance of the cutaneous 
lesions by approximately seven months made the diagnosis difficult. However, 
this sequence is not unusual, as already pointed out in literature. 


The authors wish to express their appreciation to Mr, T, Scott and Mr. F, Roberts for 
their assistance with the clinical photography. 
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ERYTHEMA MULTIFORME EXUDATIVUM 
(STEVENS-JOHNSON SYNDROME) 





A Review of a Case Report in Which Use of Aureomycin and Pyribenzamine 
Were Without Apparent Benefit* 





LIEUTENANT COLONEL JAMES E. Cuipps, DENTAL Corps, UNITED STATES ARMY 





HE publicity attending the development of the antihistamine drugs and 

the apparent benefits derived from the use of certain of the newer anti- 
bioties in the treatment of lesions of known virus causation will probably 
lead to the widespread use of these drugs in the treatment of diseases of ob- 
secure etiology but for which a viral or allergenic causation is usually proposed. 

Among such diseases of interest to dentists is erythema multiforme ex- 
udativum, or Stevens-Johnson syndrome as it is frequently entitled when 
the mucosal manifestations are paramount, this title resulting from the report 
of Stevens and Johnson! in 1922 of two incidences of severe ophthalmia. Oc- 
easional reports of the use of the newer drugs in management of the syn- 
drome have already appeared and such reports are difficult to evaluate in con- 
sidering a disease of unknown etiology and widely variable clinical mani- 
festations. 

Everett? has shown the apparent value of aureomycin in the therapy of 
herpes simplex of known virus causation and of recurrent oral aphthae of 
probable virus causation. This is of interest in the treatment of erythema 
multiforme in that such investigators as Keil,’ Forman and Whitwell,* 
Urbach,® and Anderson® noted a possible relationship between the disease and 
herpes simplex and attempted without success to demonstrate the presence 
of the herpetie virus in the early uncontaminated vesicular lesions of erythema 
multiforme. Further, Anderson, noting the benefits of repeated smallpox 
vaccinations in the management of severe incidences of herpes simplex, ° 
similarly employed the vaccine in the treatment of erythema multiforme and 
thought that it had been of benefit. 

Other possibilities of a virus etiology have been considered. Klauder’ 
was struck by the similarities between the disease and the rare human form 
of foot and mouth disease of known virus causation. He repeatedly failed, 
however, to demonstrate the presence of that virus in the lesions of erythema 
multiforme. Goldberg and Fonder® reported erythema multiforme associated 
with lymphogranuloma venereum of known virus causation but were also un- 
able to isolate the virus from the erythematous lesions. Midana® reported a 
ease of virus-eaused poradenitis inguinalis concomitant with erythema multi- 


From the, Dental Service, Madigan General Hospital, Tacoma, Wash. June 1, 1950. 
*Extracted and condensed from an unpublished thesis prepared for the Graduate School 
of Medicine, University of Pennsylvania. 
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forme in which he demonstrated to his satisfaction the presence of a virus 
in the erythematous lesions. As recent a writer as Soll’® was so impressed 
with the clinical course of the disease and certain results obtained in experi- 
mentation with chick embryo inoculations that he included the words 
“‘probably of infectious origin’’ in the title of his extensive review of the 
syndrome and suggested that continued efforts be made to demonstrate the 
presence of a virus. 

Most investigators, however, after repeated failures to show the presence 
of the virus in the uncontaminated lesions, have turned from the theory of 
direct virus causation and have suggested that the lesions represent an al- 
lergenic response to some antigen-antibody reaction. In considering this pos- 
sibility, there is a great deal in the literature that is noteworthy. Edgar and 
Syverton™ observed anaphylactic phenomena in two of four rabbits following 
intravenous inoculation with fluid collected from late vesicular lesions of 
erythema multiforme. Bruce-Jones,’ as cited by Keil,’ attributed the disease 
in one patient to the ingestion of caseinogen, and showed that intradermal 
injection of the material produced a strongly positive skin reaction, and in a 
desensitizing program using gradually increased dosages of caseinogen ap- 
parently reproduced the disease after the fifth injection in the series. There 
are many reports in the literature of incidences of erythema multiforme, or 
clinically identical diseases, which have followed the use of the sulfon- 
amides,'* 1* 15 16 Dilantin Sodium,” or similar drugs."® 


Thus the use of an antihistamine in treatment of the lesions seems reason- 
able, and Pinkus'® and Schoemperlen”? reported cases in which the use of 
benadryl was thought to have been beneficial. Their observations were sub- 
stantiated by the report of an unusual incidence of the disease by Barba and 
Tyson.” In this case, the patient, a 5-year-old child, ran an unusually high 
febrile course for twelve days with temperatures of 105.8° F. recorded. Sulfa- 
diazine, penicillin, streptomycin, and aureomycin were alternately employed 
with no apparent effect on the febrile course. Benadry] and later hystadyl 
were also employed in the therapy. The widespread skin and mucosal lesions 
ran a quite benign course, the skin lesions failing to progress to vesicles or 
bullae, the eye and oral lesions showing no progress after the third day, and 
all lesions clearing prior to the return of the temperature to normal. The 
authors coneluded that the lesions represented an allergenic response to some 
systemic antigen-antibody reaction and that use of the antihistamines had 
materially altered the usual course of such lesions. There is no other report 
in the literature of the mucosal and skin lesions clearing prior to a break in 
the systemic febrile manifestations. ‘ 

However, many case reports must be analyzed in considering the possible 
value of a specific therapy in a disease with such a multiplicity of possible 
manifestations and of unknown etiology. One must have a clear picture of the 
disease as it is usually seen without specific therapy. Soll,’° presenting twenty 
eases of his own and analyzing twenty-two cases from earlier American lit- 
erature, is clearly entitled to describe the usual clinical course. In that he 
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declined to use the sulfonamide drugs and employed penicillin in but one of 
the twenty cases, his observations were made without the possible changes 
that might be attributed to a specific therapeutic agent. 

He described the disease as an acute, systemic, frequently febrile disease 
running a self-limiting course of a few days to several weeks with variable 
involvement of the respiratory tract, skin, and mucosa of the eye, mouth, and 
urethral meatus. The onset occurs with a cold, cough, malaise, and sore throat, 
often followed by fever. After a few days a vesicular eruption appears in the 
mouth which will usually rupture to be replaced by a gray-white pseudomem- 
brane. Usually these lesions become secondarily infected. They may remain 
patehy or become confluent and extremely extensive, with extreme local tender- 
ness. A conjunctivitis frequently appears at about the same time which may 
progress to deeper ocular structures. Most cases show a bronchitis which 
occasionally progresses to bronchopneumonia. Skin eruptions, usually of the 
iris type of erythema multiforme and usually confined to hands and feet, may 
follow within a few days, as may a balanitis originating in or around the 
urethral meatus. Unless there are severe ocular sequelae, recovery is usually 
complete though recurrences are frequent. 

Undoubtedly, the severe ocular sequelae which were thought to be so 
predominant a factor in the syndrome following the reports of Stevens and 
Johnson! and which have been thoroughly discussed by Lever** are but rarely 
encountered since the advent of the antibiotic drugs. Since these sequelae 
were chiefly attributable to secondary invasion of the lesions by contaminating 
microorganisms, the infrequeney in which such sequelae are encountered in 
the presence of adequate antibiotie therapy is no indication in itself that the 
drugs are of value in the treatment of the primary disease. 

In recent years I have employed various therapeutic procedures in the 
management of ten incidences of the disease in which the oral manifestations 
were the primary source of complaint. Aside from possible prevention of se- 
vere sequelae, it is not believed that any particular type of therapy altered 
the basie course of the disease in the ten incidences. A case is reported in 
which aureomycin and pyribenzamine were employed. 


Case Report 

The patient was a 24-year-old Negro man hospitalized with complaints of 
a generalized membranous stomatitis of three weeks’ duration which had be- 
come increasingly painful. 

History.—The patient could not provide a clear history of the early 
stages of the disease. He had noted pain and discomfort in the mouth associ- 
ated with mastication for three weeks. A week before, he had sought a dentist 
beeause his ‘‘mouth was peeling.’’ He had received daily local treatments 
under a diagnosis of Vineent’s stomatitis. 

Examination Findings.—There were no positive findings of general sys- 
temie pathology through the usual laboratory and clinical procedures. 

There were widespread, late-stage, exudative, pseudomembranous lesions 
of the lips and bueeal mucosa. 
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A tentative diagnosis of erythema multiforme exudativum was made and 
this was substantiated by an opinion obtained from the staff dermatologist. 


Treatment and Course.—The patient was placed on antihistamine therapy 
consisting of 150 mg. of pyribenzamine daily, supplemented with symptomatic 
local treatment consisting of bland mouthwashes and lip ointments. Little 
change was noted for three weeks; then the lesions healed rapidly. The course 
was considered extremely mild but had been mild since its inception. 

Sequelae.—Two months after discharge the patient was readmitted with 
a recurrence of the stomatitis of three days’ duration. On the morning of ad- 
mission, a balanitis had appeared with symptoms of burning pain during 
urination. 





Fig. 1.—Extensive exduative lesions of lips, third day of disease, with peripheral hemorrhage 
and crusting. 


Examination showed diffuse, desquamating, exudative lesions throughout 
the oral mucosa. The lesions had crusted and become hemorrhagic on the lips 
(Fig. 1). The distal half of the glans penis presented a similar appearance. 
Temperature was 100.4° F.; otherwise clinical and laboratory procedures were 
again essentially negative for general systemic pathology. 

Penicillin was begun in dosages of 50,000 units every three hours. Pyri- 
benzamine, 150 mg. daily, was again employed. A mouthwash containing 
1 Gm. of aureomyein per 100 ¢.c. of normal saline solution was prepared, and, 
under supervision, the patient employed the mouthwash for five minutes each 
hour. Following use of the mouthwash, a 5 per cent aureomycin ointment was 
applied to the lips. This ointment was also applied to the glans penis under 
direction of the dermatologist. 
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During the first four days of treatment there was a moderate increase in 
extent and severity of the lesions. Diffuse macular eruptions appeared on the 
palmar surfaces of the hands and about the ankles. The lesions on the glans 
penis extended to involve the margins of the prepuce. The temperature fluctu- 
ited between normal and 100.8° F. On the sixth day, penicillin was discon- 
tinued and the local aureomycin was supplemented by the systemic admin- 
stration of aureomycin in dosages of 200 mg. four times daily. 

There was little change for two weeks; then a gradual improvement was 
noted, with alternate periods of healing and recurrence of the lesions. Be- 
cause of constitutional symptoms of diarrhea, nausea, and dizziness, the sys- 
temie administration of aureomycin and pyribenzamine was discontinued at 
the end of the third week. There was no alteration in the gradual rate of 
improvement, and by the end of the fourth week the lesions had disappeared. 


Comment.—It is noted that treatment was not begun until the third day 
of the oral lesions. The penile lesions, however, received treatment on the 
first day of their appearance. Until near the end of the course new lesions 
continued oceasionally to appear. 


Summary and Conclusions 


1. Aureomyein has been locally employed with evidence of success in 
certain oral lesions of known virus causation. The antihistamines, including 
pyribenzamine, are widely employed in the treatment of allergenic reactions. 

2. A viral or an allergenic etiology is usually proposed for erythema 
multiforme exudativum including its clinical variant Stevens-Johnson syn- 
drome in which there are extensive mucosal eruptions. 

3. Reports are appearing of the use of the newer drugs in the manage- 
ment of the syndrome. Earlier methods of treatment have been notably in- 
effectual. 

4. The usual clinical course of the syndrome unaltered by specifie therapy 
has been described. 

5. A ease has been presented in which aureomycin and pyribenzamine 
were extensively employed. Since the initial mild lesions persisted for three 
weeks and since the more severe lesions in a recurrence persisted for four 
weeks with new lesions appearing during the period of treatment, it is not 
believed that the drugs were of material value in this case. 

6. Sinee the disease is relatively rare and there is little opportunity for 
detailed study, all eases in which newer forms of therapy are employed should 
be reported in order that the merit of such treatments may be properly evalu- 
ated in the future. 
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A MODIFIED TECHNIQUE FOR GINGIVAL BIOPSY IN THE 
DIAGNOSIS OF SECONDARY AMYLOIDOSIS 





IRWIN LIGHTERMAN, D.D.S.,* New York, N. Y. 





HIS paper deals with the diagnosis of secondary amyloidosis by means of 

the gingival biopsy. 

When iodine is applied to the eut surface of a tissue containing amyloid, 
these deposits become walnut brown and change to blue upon adding sulfuric 
acid. This phenomenon was attributed by Virchow to the presence of starch 
or as he termed it amyloid changes or deposits.2, More recently it was shown, 
however, that this substance is a homogeneous palely acidophilic abnormal 
protein and ean be seen as an extracellular substance beneath the endothelium 
of eapillaries, in the walls of the arterioles and sinusoids. 

Moore’ classified amyloidosis into four types: (1) primary amyloidosis; 
2) secondary amyloidosis; (3) amyloid associated with multiple myeloma; 

4) tumor forming amyloidosis. 

Primary amyloidosis is not associated essentially with other diseases and 
affeets the mesodermal tissues, e.g., myocardium, intestine, and skeletal 
musele. 

Secondary amyloidosis is a degenerative process which affects more fre- 
quently the parenchyma of such organs as the liver, spleen, and kidneys and 
in some instances the adrenal glands, pancreas, heart, tongue, and the thyroid.° 
[t is also found in association with some chronic diseases such as tuberculosis, 
pyogenic infections, syphilis, rheumatoid arthritis, Hodgkin’s disease, malig- 
nant tumors, and ulcerative colitis.* * 

Amyloid primarily is seen in mesodermal] tissues secondary to, or coinci- 
dental with, the presence of multiple myeloma. Tumor-forming amyloidosis is 
seen oceasionally in mucous membranes or subcutaneous tissues in tumorlike 
nodules. 

Diagnosis: The triad of hepatosplenomegaly, proteinuria, and edema is 
present in less than 25 per cent of cases of amyloidosis. As clinical examina- 
tion alone cannot be depended upon for diagnosis, laboratory tests are indi- 
eated wherever amyloid is suspected. 

3iopsies taken from the spleen and liver were used by Josefson and 
Waldenstrom for the diagnosis of amyloidosis. Obviously this method pre- 
sented difficulties. Benhold discovered in 1923 that intravenous injection of 
Congo red was rapidly absorbed in patients with secondary amyloidosis. 
Although his studies were inconclusive, he stated that absorption of 40 to 60 
per cent in one hour was suggestive of amyloidosis or nephrosis and that ab- 
sorption of more than 60 per cent within an hour indicated amyloidosis 


*Resident in Dental Surgery, Queens General Hospital, Jamaica, N. Y.; Former Dental 
Intern at the Hospital for Joint Diseases, New York, N. Y. 
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Selikoff’s® investigations showed that these figures frequently resulted in 
false positive reports. For instance, some normal individuals ean absorb 60 
to 89 per cent or even larger amounts of this colloidal dye. Selikoff concluded 
after numerous experiments that a higher rate of absorption should be used 
as the standard for the diagnosis of amyloid. Ninety to ninety-nine per cent 
absorption may be regarded as suspicious and only one hundred per cent 
absorption was completely reliable. False negative findings based upon a 
lesser absorption of the dye can be due to a smaller amount of amyloid in the 
system. Because of the unreliable results obtained by this method, other 
means of diagnosis were sought. 

Amyloid degeneration can be detected in all tissues of the body usually 
underneath the endothelium of the capillaries. Satisfactory tissue for 
amyloid diagnosis should be vascular and contain few nerve endings. The 
source of the tissue should be accessible, and should permit repeating if neces- 
sary without too much inconvenience to the patient. 

Selikoff and Robitzek’ found that the gingivae had all of these properties. 
In fourteen out of eighteen cases of established amyloid, the specimen taken 
from these tissues showed positive tests. Their extended investigations re- 
vealed that: (1) the clinical appearance of the gingivae containing amyloid 
degeneration is usually normal; (2) a negative biopsy does not rule out 
amyloidosis; (3) a positive biopsy finding is a definite diagnosis; (4) the 
amount of amyloid found in these tissues is not an index of the amount of 
amyloid which may be present in other parts of the body; (5) where clinical 
diagnostic methods fail, the gingival biopsy may be positive for amyloid. 

Since the clinical appearance of the gingivae is usually normal, any 
portion of this tissue may be used for biopsy. The authors mentioned 
advised the following procedure: Where the teeth are present, a section of 
gingival tissue should be removed. In edentulous cases, the tissue should be 
excised from the mucobueeal fold to prevent possible irritation by the denture 
worn. A specimen 3 by 5 mm. was taken with or without the aid of a local 
anesthetic. A cement pack of zine oxide, eugenol, and sulfathiazole was 
applied to the area after the bleeding was stopped. 

Gorlin and Gottsegen‘* in their review of the literature advised removal 
of a 4 mm. wide strip of tissue extending from the interdental papilla to the 
mucobuceal fold. They further suggested that the upper cuspid and premolar 
region is best adapted for biopsy beeause of accessibility and for esthetic 
reasons. 

Several biopsies were taken by me as outlined by Selikoff and Herschfus.*® 
I found that this procedure could be improved with some modifications so as 
to decrease the resulting discomfort and to induce more rapid healing. 

The upper jaw is better adapted for biopsy than is the lower. In 
edentulous cases where the specimen is taken from the mucobuceal fold, heal- 
ing was retarded by the irritation of the denture border. Healing is more 
prompt and normal in the gingival area as the denture worn serves as a pro- 
tection against traumatization. 
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is in an edentulous area sufficiently distant from the surrounding teeth 
to the epithelial attachment. Part of the Oxycel can also be seen. 


lar’”’ membrane. 


Fig. 3.—Two weeks following gingival biopsy. Healing is complete. 











Fig. 1.—One day following gingival biopsy. Note the site in the posterior region. It 
to prevent damage 


Fig. 2.—One week following gingival biopsy. The biopsy site is covered by a thin 
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Where teeth are present it is desirable to avoid infringing upon gingival 
border or interdental papilla so as not to disturb the epithelial attachment. 
The incision should begin some distance from the gingival border. 

In eases where some teeth are missing, the specimen is best removed 
from such parts where the teeth have been lost. In general for esthetic 
reasons the posterior part of the mouth should be chosen. 

Local anesthesia by infiltration is indicated in all cases. A rectangular 
incision approximately 3 by 5 mm. is made above the gingival margin. The 
incision is carried down to the periosteum and the tissue is raised and removed 
with a periosteal elevator. 

For postoperative care, two thicknesses of Oxycel were applied over the 
wound and covered with the denture. There may be some discomfort for 
the following twenty-four to forty-eight hours, but healing is usually unevent- 
ful and is complete after two weeks with epithelization. The healed part 
becomes indistinguishable from the surrounding tissues. 

When a zine oxide pack was applied the patient was uncomfortable for 
three or four days and healing was more tardy than when Oxyeel was used. 
Also Oxyeel is more easily applied and it has a tendency to adhere to the 
wound surface. 

Summary 


The pathology of amyloidosis is presented together with the previous 
methods used in the diagnosis of this ailment. A modified procedure for 
securing a gingival biopsy is described. 


I would like to thank Dr. Adolph Berger, Attending Oral Surgeon at the Hospital for 
Joint Diseases, for the cooperation and encouragement that made this paper possible. 
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Pharmacology and Therapeutics 


A STUDY OF THE EFFECTIVENESS OF SOME SKIN DETERGENTS 
UNDER CONDITIONS OF USE 


DonaLp E. SHay, PH.D., BALTIMORE, MD. 





HE Council on Pharmacy and Chemistry of the American Medical Associa- 

tion has recognized hexachlorophene as the generic term for G-11,* and has 
indicated G-11 as a satisfactory skin disinfecting agent. Chemically the sub- 
stance is designated as bis-(2 hydroxy-3,5,6-trichlorophenyl) methane.’ Before 
and since recognition by the American Medical Association, investigators using 
the original method of Price,? plus modifications, began studies of the degerming 
qualities of hexachlorophene incorporated in soap and in other materials.* 

Some of the more outstanding work reported is that of Traub and associates,‘ 
who found that a soap containing 2 per cent mercuric iodide does not signifi- 
cantly achieve reduction of bacterial flora of the skin beyond that which we 
would get by using ordinary toilet soap. This result is thought to be due to 
the fact that in the presence of soap the phenols form inactive salts with the 
alkali of the soap. When G-11 is added to excess alkali only one of the two 
hydroxy groups is neutralized by alkali, thus leaving the remaining group free. 
This reaction may account for the antibacterial activity of G-11. Seastone,° 
working with G-11 in liquid and bar soap, concluded that G-11 in liquid soap 
is superior because it is possible to apply it more uniformly in contrast to the 
undeterminable amount of bar soap that is applied to the skin. The controlled 
experiments of Clark, Lockwood, and Lewit® indicate that ‘‘when used in a 
series of sixteen ten-minute scrubs, controlled by sixteen ten-minute scrubs with 
plain neutral soap, the G-11 soap left on the skin an average of about 1/3 as 
many bacteria as remained when neutral liquid soap was employed under 
identical conditions.’’ Other investigators using G-11 in soap have contributed 
much to our knowledge of this compound as an antibacterial agent. Traub, 
Newhall, and Fuller’ indicated its activity in eliminating Micrococcus aureus 
carriers. Fahlberg, Swan, and Seastone® studied the residual effect of G-11 on 
the flora of the skin. Fuller, Newhall, Thorne, and Traub,® in their study, 
indicated the effectiveness of compound G-11 in reducing pyogenic skin infee- 
tions. Udinsky’® reported the reduction in total skin flora by continued use of 
a soap containing dihydroxy hexachlorodiphenyl methane; he also reported 
that pateh tests performed in the usual manner on some 200 subjects revealed 
all negative tests. Further, Traub‘ found that compound G-11 when tested in 


From the Department of Bacteriology, Baltimore College of Dental Surgery, Dental 
School, University of Maryland. 
*G-11, trademark of Sindar Corp. 
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the form of its sodium or potassium salts is strongly bacteriostatic and bacterio- 
cidal against Micrococcus aureus, Streptococcus hemolyticus type C, and Strep- 
tococcus viridans, with a phenol coefficient of approximately 125. 

Studies were made of the activity of G-11 when incorporated in a non- 
alkaline, creamy sudsing emulsion composed of an ether sulfonate (R-SO,-OH), 
lanolin, cholesterol, and petrolatum. This compound is available commercially 
under the trade name ‘‘pHisoderm.’’ Hufnagel and associates,’ in their inter- 
esting in vivo studies of the evaluation of detergents and germicides, noted that 
when 3 per cent G-11 is incorporated in a soapless skin detergent like pHisoderm 
“‘the disinfecting action is so rapid that a two minute preoperative scrub is 
bacteriologically feasible.’’ In addition, they suggested that studies carried out 
by them ‘‘indicates that pHisoderm fortified with G-11 displayed the most rapid 
disinfecting action. This combination appears to be more effective than any 
detergent commonly employed for the preoperative preparation of skin.’’ 

With the favorable report of the literature as briefly stated here and the wide 
usage attained by G-11 as a disinfecting agent, interest was aroused in the use 
of this compound as a possible means of safely reducing the number of organisms 
found on the hands and arms of operators in the dental clinic. Because of the 
numerous washings of the hands by the dentist each day the establishing of an 
antiseptic residual effect by the use of G-11 or some other compound would seem 
to be a desirable condition. Studies indicate that G-11 is taken up by the skin 
and retained for considerable intervals, exerting a constant bacteriostatic as 
well as bactericidal effect on the resident flora. By the establishment of this 
residual the chances of accidental patient-to-dentist and dentist-to-patient infec- 
tion are reduced significantly. Compounds of the more widely used clinical 
skin detergents were selected for study under conditions of use: (1) a soapless 
skin detergent ‘‘pHisoderm’’* containing 3 per cent G-11; (2) an aqueous 
suspension of high molecular weight alkvlamine hydrochlorides with Phemerol 
(21%% per cent) and aleohol (5 per cent)+; (3) an antiseptic liquid soap con- 
taining hexachlorophene (G-11) in the amount of 2 per cent of the soap content 
(36 per cent).t 

Observations were confined to (1) a comparison of the compounds selected 
as to their degerming effect under conditions of use, (2) the observation of the 
bacteriostatic effect of the three test compounds when compared to U.S.P. green 
soap, and (3) the reduction of skin bacteria by the use of pHisoderm contain- 
ing 3 per cent G-11. 


I. A Comparison of the Degerming Effect of the Three Test Compounds 
Under Condition of Use 


Method.—The agar plates were prepared by dissolving sterile agar, con- 
tained in the test tubes, by boiling in a water bath for a period of approximately 
ten minutes. Upon cooling, the medium (15 to 20 ¢.c.) was poured into sterile 
Petri dishes. After the medium had solidified, approximately 2 ¢.c. of an un- 





*Winthrop Sterns, Inc. 
+Para-tertiary-octyl-phenoxy-ethoxy-ethyl-dimethyl-benzyl ammonium chloride monohy- 
drate, Parke Davis Co. 
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liluted twenty-four-hour culture of Micrococcus aureus was added to a 100 e.c. 
lilution blank. Then 3 c.c. of this dilution was flooded over the surface of the 
agar. The plate was tilted and the excess culture removed by means of a sterile 
pipette. The plates were then transferred to a 37° C. ineubator and with the 
covers removed were allowed to remain there for a period of one-half hour. 
This incubation was carried out for the purpose of drying the culture suspen- 
sion into the agar medium. The plates were then covered and returned to the 
laboratory and used to determine the effects of the detergents upon the hands. 
After use the plates were returned to the incubator and allowed to remain there 
with covers on) for a period of forty-eight hours, when the results of the tests 
were recorded. 

Fifteen subjects were used in the experiment. These subjects were divided 
into five groups of three each: 

Group I. Control Group.—Each member of this group serubbed his hands 
with liquid soap* and water for five minutes, dried with sterile towel, and rinsed 
with ethyl aleohol for three minutes, Three fingers were placed on the plate 
for a period of three minutes. Fig. 1 shows a typical plate of Group I indicating 
no bacteriostatic effect from the fingertip when in contact with the Petri dish. 
Instead, the plate shows additional colonies of organisms other than those 
originally inoculated. These organisms were carried onto the agar by the sup- 
posedly clean hands. Note the spreading colonies. 





Fig. 1.—(For legend, see following page.) 


Group II (Fig. 2).—This group prepared their hands by washing for one 
minute with 1 ¢.e. of the detergent and then rinsing for thirty seconds with 
sterile water. This procedure was repeated immediately. Each member of 
this group used a different detergent: the first used pHisoderm with 3 per cent 
G-11; the second used the detergent with Phemerol; the third used the liquid 
soap containing 2 per cent G-11. After the second wash the subjects air-dried 
their hands for five minutes, and then placed 3 fingers on the inoculated plate 
for three minutes. Fig. 2, A, B, and C show three Petri dishes after incubation 
of Group II. The plate (a) at the left represents compound 1; the plate (b) in 


; *Liquid soap of a 25 per cent consistency used in the dental clinic for routine hand wash- 
ing. 
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3, 4, and 5.—A series of Petri dishes inoculated with Micrococcus aureus and 

: three fingers of a hand washed with the following: liquid soap (25 per cent), 

Fig. 1; pHisoderm with 3 per cent G-11. Figs. 2A, 3A, 4A, and 5A: liquid germicidal detergent 

with phemerol 2.5 per cent, Figs. 2B, 3B, 4B, and 5B; liquid soap with 2 per cent G-11, Figs. 
2C, 3C, 4C, and 5C. 
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he center, compound 2; and the plate (¢) to the right, compound 3. Subsequent 
shotographs in this group may be read in the same order. All three compounds 
howed definite inhibition of growth in the areas of contact. 

Group III.—In this group the subjects followed the same technique as 
deseribed for Group II, with the exception that the hands were dried with a 
sterile towel instead of by air-drying. In Group III, Fig. 3, A, B, and C, the 
plates appear somewhat opaque and as a consequence the results are not so 
clearly defined. However, all three plates showed inhibition, indicating that 
air-drying or drying with a sterile towel has no bearing on the effectiveness of 
the compounds tested. 

Group IV.—This group followed the same technique as in Group II, except 
that the subjects worked in the clinie for an hour after antiseptic preparation.* 
After one hour the hands were washed with sterile distilled water and dried 
with a sterile towel before touching the inoculated agar plates. (Fig. 4, A, B, 
and C.) In this group the students were permitted to resume their usual clinic 
work for a period of one hour and then touch the plates. Little difference is 
noted between compounds 1 and 2, one appearing to be as effective as the other. 
However, with the compound (3) containing 2 per cent G-11 the lack of clear 
zones on the agar would seem to indicate that the antibacterial action is not 
so pronounced. 

Group V (Fig. 5, A, B, and C).—The same procedure as in Group II was fol- 
lowed with the exception that the subjects worked in the elinie for four hours 
after antiseptic preparation. The hands were then washed with sterile distilled 
water and dried with a sterile towel. The greatest amount of inhibition is with 
pHisoderm containing 3 per cent G-11. With this compound the inhibitory 
areas are pronounced and show definite antibacterial activity, whereas with the 
liquid detergent they are present but are not so clearly defined. With the soap 
containing 2 per cent G-11 there is little or no inhibition. 


II. A Study of the Antibacterial Action on the Three Test Compounds 
When Compared to U. 8S. P. Green Soap 


In this study a modification of the technique described by Brown and associ- 
ates’? was used. In order to have a standard for comparison, both hands and 
arms of every subject were first washed with U. S. P. tincture of green soap. 
To assure the washing of a standard area by each subject, small pieces of water- 
proof adhesive were placed fourteen inches from the tip of the index finger on 
each arm. One eubic centimeter. of green soap was pipetted into one palm of 
each subject. The subject then washed his hands and forearms for a period of 
five minutes. Sufficient sterile water for lathering purposes was obtained from 
one-liter rinse basins of sterile water. After washing, the subjects rinsed their 
hands and forearms in the basin for thirty seconds. The wash was repeated 
again in the same manner. From each of the wash basins 0.1 ¢.c. of the water 
was transferred to sterile melted agar and then poured into the Petri dish and 
incubated for forty-eight hours at 37° C. After incubation the colonies on each 
of the subjects’ plates were counted and the average plate counts were deter- 
mined for each individual. (Tables I, II, and III.) 





*The work consisted of routine operative dentistry. 
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COMPARISON OF TOTAL PLATE CouNTS AT HALF-Hour INTERVALS 















A. TINCTURE GREEN SOAP, U.S. P. 








B. LIQUID SOAP G-11, 2% 


























PLATE TIME IN HOURS 
SUBJ. COMP. COUNTS 0.5 1 1.5 2 2.5 0.5 1 1.5 2 2.5 
1 A 4,250 28 67 49 102 144 10 13 22 57 86 
B 201 
2 A 680 15 17 26 38 102 9 28 12 14 39 
B 121 
3 A 35 5 10 ~ 1] 20 0 5 3 6 9 
B 15 
4 A 244 10 13 8 38 23 5 7 0 10 13 
B 9 
5 A 631 6 8 18 32 41 11 8 8 31 22 
B 43 
6 A 235 6 14 5 41 24 0 1 5) 2 4 
B 14 
7 A 47 2 8 7 11 15 0 0 6 8 
B 7 
8 A 723 14 21 42 46 9 6 16 7 10 25 
B 172 
9 A 790 18 26 22 89 91 8 13 19 21 42 
B 186 
10 A 321 12 17 15 40 71 9 21 10 16 29 
B ‘RS 
11 A 163 12 28 19 34 51 2 11 3 5 8 
B 11 
12 A 322 13 26 10 51 67 6 5 17 13 19 
B 113 
141 255 240 533 708 66 131 106 191 304 
Total A 8,741 
B 969 
Mean 11.75 21.25 20.00 44.42 59.00 5.5 10.92 8.83 15.92 25.22 
S.D. 6.94 16.01 13.59 26.90 38.92 4.1 7.88 7.37 15.17 22.73 
TABLE II. COMPARISON OF TOTAL PLATE CouNTS AT HALF-HOuR INTERVALS 
A. TINCTURE GREEN SOAP, U.S. P. B. PHISODERM (3% G-11) 
PLATE TIME IN HOURS 
SUBJ. COMP. COUNTS 0.5 1 1.5 2 2.5 0.5 1 1.5 2 2.5 
1 A 114 2 3 + + 13 1 1 2 4 4 
B 0 
2 A 327 17 26 27 77 =«154 3 4 16 21 26 
B 6 
3 A 1,179 13 36 37 45 52 1 S 22 13 13 
B 10 
4 A 180 9 10 51 34 78 0 4 7 5 16 
B 3 
5 A 261 19 58 68 83 69 2 6 0 5 4 
B 8 
6 A 42 2 32 28 43 36 0 0 0 0 1 
B 0 
7 A 111 13 12 75 62 96 i 1 5 11 13 
B 3 
8 A 31 16 26 39 20 53 2 3 7 5 17 
B 0 
9 A 28 9 6 19 13 35 1 0 0 5 1 
B 0) 
10 A 43 8 8 0 2 28 1 0 2 0 4 
B 0 
Total A 3,216 108 217 348 383 614 14 #27 631 69 «= 99 
B 30 
Mean 10.8 21.7 34.8 38.3 61.4 1.4 oe 6.1 6.9 9.9 
8.D. 5-88 17.25 24.76 32.38 40.91 1.02 2.78 7.44 6.42 8.35 
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After the washing, the hands were permitted to air-dry. A sterile rubber 
glove was then put on one hand and arm (control) to protect them against the 
antiseptic agent to be studied. Carefully preventing the protected arm above 
the glove from coming into contact with the antiseptic solution, the subjects 
repeated the wash, using 1 ¢.c. of the antiseptic solution for one minute, again 
ising sterile water from a one-liter basin to obtain lather, and then rinsing in 
that basin for thirty seconds. The washing process was repeated as before; 


TABLE III. COMPARISON oF TOTAL PLATE COUNTS AT HALF-HOUR INTERVALS 








A. TINCTURE GREEN SOAP, B, LIQUID DETERGENT, 














U.S. P. PHEMEROL 244% 
PLATE TIME IN HOURS 

SUBJ. COMP. COUNTS 0.5 1 1.5 2 2.5 0.5 1 1.5 2 2.5 

] A 2,413 26 26 30 25 24 1 1 0 2 1 
B 3 

2 A 1,210 14 16 17 32+ 18 11 9+ 12 13+ 13+ 
B 12 

3 A 571 6 25 37 50 65 10* x a3° 20* 11* 
B 4 

4 A 1,460 15 26 8 10 x 0 1 1 1 2 
B 19 

5 A 1,254 8 65 50 45 88 2 5 10 28 18 
B 11 

6 A 794 9 9 10 21 18 1 2 0 0 6 
B 8 

7 A 625 2 8 12 18 19 0 5 6 8 6 
B 10 

8 A 329 0 4 12 15 34 0 2 2 17 15 
B 12 

9 B 926 3 36 28 36 39 1 11 17 16 19 
B 26 

10 A 119 0 0 7 12 24 0 0 6 3 8 
B 6 

Total A 9,701 83 215 211 232 329 16 27 54 47 75 
139 

Mean 8.3 21.5 21.1 25.8 36.6 1.78 3.38 6 5.88 9.38 

S.D. 7.55 6.05 3.48 4.94 7.72 3.53 3.59 0.60 10.7 7.05 

Mean or S.D. 
+ = spreading growth—total count not clearly defined—counts not used in calculating 


x contaminated 


plates from each basin were incubated and the colonies counted in the same 
manner as previously stated when using U. S. P. green soap. The hand and 
forearm washed with the antiseptic solution were dried with a sterile towel and 
the glove was removed from the other hand. Five small aluminum plates each 
with an area of 3.14 sq. em. filled with trypticase blood agar were taped onto 
the volar surface of each forearm. One plate was removed from each arm at 
thirty-minute intervals and incubated in sterile Petri dishes for forty-eight 
hours at 37° C. 

Results.— 

U.S. P. Green Soap and Liquid Soap With 2 Per Cent G-11.—Of the twelve 
persons tested, the total plate count determined when using just the U. S. P. green 
soap was 8,741 colonies, against 969 colonies on the plates from the skin treated 
with the U. S. P. green soap and the liquid soap containing 2 per cent G-11. 
The ratio is about 9:1. At each half-hour interval up to two and one-half hours 
the difference between the plate counts by the two soaps is barely significant 
(p=0.05). At one-half hour there were 54 per cent less organisms than with 
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the control. At one hour there were 49 per cent; one and one-half hours, 56 
per cent; two hours, 87 per cent; and two and one-half hours, 57 per cent—or 
an over-all average of 60.6 per cent reduction. These results are tabulated in 
Table I and are shown graphically in Fig. 6. 

U. 8S. P. Green Soap and pHisoderm Containing 3 Per Cent G-11.—The 
total plate count of this group of ten people using U. S. P. green soap was 3,216, 
against 30 on the plates from the skin washed with pHisoderm plus 3 per cent 
G-11—a ratio of about 107:1. At each half-hour interval up to two and one- 
half hours the difference is highly significant between the controls and the experi- 
mental. After one-half hour there was 87 per cent less organisms than with the 
control; at one hour, 88 per cent less; one and one-half hours, 82 per cent less; 
two hours, 82 per cent; and two and one-half hours, 84 per cent less—an over- 
all per cent reduction of 84.6. These results are tabulated in Table II and are 
shown graphically in Fig. 7. 
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Fig. 6.—Comparison of total bacterial counts made at half-hour intervals between tincture of 
green soav, U.S.P., and liquid soap containing 2 per cent hexachlorophene. 

U. 8S. P. Green Soap and Liquid Germicidal Detergent With Phemerol 
(214 per cent).—The total plate count in this group of ten subjects was 9,701, 
against 139 on the plates from the skin washed with the germicidal detergent 
containing Phemerol (214 per cent). The ratio is about 70:1. At half-hour 
intervals up to two and one-half hours the difference here is also significant 
between the control and the experimental groups. After one-half hour there 
was 79 per cent less organisms than with the control green soap; at one hour 
there was 86 per cent less; one and one-half hours, 71 per cent; two hours, 55 
per cent; and two and one-half hours, 74 per cent Jess—an over-all reduction of 
73 per cent. These results are tabulated on Table III and are shown graphically 
in Fig. 8. 

A control group of six subjects washed their hands as previously described 
with U.S. P. green soap. This group again washed with U. 8. P. green soap in 
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total bacterial counts made at half-hour intervals between tincture of 
S.P., and pHisoderm containing 3 per cent hexachlorophene. 
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Fig. 8.—Comparison of total bacterial counts made at half-hour intervals between tincture of 
green soap, U.S.P., and liquid germicidal detergent containing Phemerol, 2% per cent. 
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order to determine if a second series of washings with this substance would 
reduce the counts to the same extent as was obtained with the test compound. 
The ratio of the counts of the first series of washings compared to that of the 
second series was only 2:1, whereas with the other substances tested the ratios 
ranged from 9:1 to 107 :1. 

From these data we might conclude that the nonalkaline soapless skin deter- 
gent containing 3 per cent hexachlorophene (G-11) is superior to the liquid 
germicidal. detergent containing alkylamine hydrochlorides with 214 per cent 
Phemerol, and that both of these antiseptics are superior to liquid soap contain- 
ing G-11 in the amount of 2 per cent of the soap content (36 per cent). 

The data briefly reported here on pHisoderm containing 3 per cent hex- 
achlorophene are in keeping with the newer techniques of reduced scrubbing 
time used in the more modern hospital clinics throughout the country. With this 
compound a greater reduction of transient and resident organisms is obtained. 


TABLE IV. PLATE COUNTS FROM WASHED AND UNWASHED HANDS 















































PLATE COUNTS* ; “PLATE COUNTS* 
SUBJECT CONTROL EXPERIMENTAL SUBJECT CONTROL EXPERIMENTAL 
177 48 26. 29 8 
2 223 121 £7 89 15 
3 132 24 28 10 0 
4 15 10 29 x x 
i) 21 3 30 18 4 
6 x x ie 171 42 
7 24 5 32 83 19 
8 67 19 33 210 54 
9 241 138 34 69 3 
10 160 58 35 12 4 
11 8 2 36 133 31 
12 116 51s 37 97 11 
3 87 12 38 26 8 
14 6s 0 39 58 21 
15 1 0 40 22 5 
16 19 3 41 117 37 
17 141 21 $2 202 65 
18 128 6 42 29 13 
19 213 40 44 87 26 
20 83 6 45 215 104 
21 197 31 46 16 9 
22 49 5 47 94 27 
23 52 8 18 106 32 
24 78 25 49 190 46 
25 91 14 50 84 18 
2,329 650 2,167 612 
Total = 4,496 (Control), 1,262 (Experimental). Control = unwashed; Experimental = 
washed. 
Ss = spreading colonies. 
xX = spreading complete. ‘ 
* = Organisms per Petri dish. 


III. Blood Agar Plates in Contact With Unwashed Skin and Skin Washed 
With a Detergent Containing 3 per cent Hexachlorophene 


Small aluminum blood agar plates with an area of 3.6 sq. em. without lids 
were prepared and placed in sterile Petri dishes with sterile moistened strips 
of filter paper, four small aluminium plates to each Petri dish. The moistened 
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ilter paper was added in order to prevent any drying out of the blood agar 
luring the primary incubation period and the subsequent incubation period. 
[he Petri dishes were placed in the 37° C. incubator over a twenty-four-hour 
period in order to grow out any contaminating organisms which may have ap- 
eared during the preparation of the blood agar plates. After this incubation 
period the plates were examined. Several plates showed contaminants and were 
eliminated from use in the actual experiment. The experimental procedure was 
to have the subject hold the sterile blood agar plate in contact with the lower 
left quarter to the palm of the unwashed hand for a period of ten seconds.* 


80 
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The effect of pHisoderm with 3 per cent G-11 on total counts of bacteria on washed and 


Fig. 9. 
and unwashed hands. Total counts arranged in groups varying by fifty colonies. 





The plates were then removed, returned to sterile Petri dishes as described, and 
incubated at 37° C. for twenty-four hours. Immediately after the removal of 
the blood agar plates the subject moistened his hands and was given 1 e.c. of a 
skin detergent containing 3 per cent hexachlorophene (G-11) in the palm of one 
hand. By rubbing gently for one minute the subject obtained an over-all cover- 
age of the hands. The hands were then rinsed with sterile distilled water for 
thirty seconds. The procedure was repeated and the hands were permitted to 


*Brown and associates™ (1944) reported the use of blood agar plates in contact with the 
ibdomen. 
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air-dry. Then small blood agar plates were placed on the palm of the hand on 
exactly the same areas of contact of the previous plates for a period of ten 
seconds.. These plates were incubated as described previously. 

After incubation a total of 100 plates taken from 50 subjects were studied. 
Two of these subjects’ (Nos. 6 and 29) plates showed spreading growth and 
hence were not included in the final tabulation. In Table IV under ‘‘Control’’ 
is recorded the total number of colonies on the blood agar plates from each sub- 
ject after contact with the skin in the unwashed palm of the hand. Likewise 
the totals from the plates taken from the identical area after the hands were 
washed with pHisoderm containing 3 per cent G-11 are recorded under ‘‘ Experi- 
mental.’’ 


A 





Fig. 10.—Typical blood agar plates for the subject. The plates from the washed hands (A) have 
been placed beside those from the unwashed (B). 


The total number of colonies of the forty-eight subjects from the washed 
hands was 1,262, from the unwashed, 4,496—approximately three and one-half 
times as many colonies on the control plates as on the experimental plates. The 
mean total plate count for the washed hands was 26.3 with an S.D. of 30.1. The 
mean total plate count for the unwashed hands was 93.7 with an S.D. of 78.6 
(Table V). These calculations suggest a significant difference between the un- 
washed and the washed hands. 
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The two lists of figures representing the control and experimental subjects 
iave been broken down into plate count groups, each varying by 50 colonies 
1-50 to 201-250). Results here show an S.D. between the washed and unwashed 
ands in each group (Table V). Where the count was more than 100 colonies 
er plate the difference between the washed and unwashed is more significant 
than for the low colony count plates. The greater the number of organisms, 
he greater the action of the detergent with 3 per cent G-11. 

No attempt was made to identify every colony which appeared, but typical 
‘olonies were fished from the plates and used for identification of the more 

common types of bacteria. Micrococcus albus, awreus, and Sarcina were present 
n number as in the order named. Several other gram-negative and gram-posi- 
ive rods were observed. The only appreciable difference noted in plates of 
washed and unwashed skin was the total number of colonies present. There 
appeared to be little difference in the types of colonies on the plates. 


TABLE V. MEAN TOTAL PLATE COUNT. TOTAL COUNTS ARRANGED IN GROUPS VARYING BY 
Firry COLONIES 





201-250 























150 | 51-100 =| ~—S—s«101-150 151-200 | 
= im c | B&B " c . E [= ae z | c | £& | c | £ 
Mean | 19.06 | 4.94 | 79.93 _|16.71 | 124.71 | 28.86 | 179. | 45 | 217.33 | 87.0 
S.D. 11.42 | 3.89 | 13.52 6.56 12.13 | 10.52 14.78| 9.79 | 13.45 | 39.56 
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Fig. 10 shows some typical blood agar plates from the subjects. The plates 
from the washed hands (A) have been placed beside those taken from the un- 
washed (B). 

Summary.—From a study of the antibacterial action of three clinical skin 
detergents under conditions of use the following suggestions are made: 

1. Of the three compounds tested, pHisoderm containing 3 per cent 
hexachlorophene is a more effective degerming agent than a compound contain- 
ing Phemerol (21% per cent). Both of these compounds are more effective after 


“2 


one- and four-hour periods than a liquid soap containing hexachlorophene in 
the amount of 2 per cent of the soap content (36 per cent). 

2. A comparison of the antibacterial action of liquid soap containing 2 per 
cent hexachlorophene with tincture of U. S. P. green soap at half-hour intervals 
indicates that there is an over-all reduction of 60.6 per cent of transient and 
resident organisms; with liquid germicidal detergent containing 214 per cent 
Phenemrol a reduction of 3 per cent is noted; and with pHisoderm containing 
3 per cent hexachlorophene, a reduction of 84 per cent. 

3. Blood agar plates held in contact with unwashed hands for ten seconds 
show three and one-half times more organisms than when the hands are washed 
with pHisoderm containing 3 per cent hexachlorophene : a mean total plate count 
of 93.7 with an S.D. of 78.6 as compared to the mean total plate count of the 
washed hands of 26.3 with an S.D. of 30.1. 
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The methods of procedure presented here offer a practical and comparative 
approach to the testing of surgical detergents and are in keeping with the newer 
techniques of preoperative scrubbing with hexachlorophene. The over-all 
scrubbing time has been reduced from approximately fifteen minutes with the 
old technique of using liquid soap and an alcohol rinse to three minutes with © 
pHisoderm containing hexachlorophene 3 per cent. With the latter material a 
marked degermation of the skin microorganisms is obtained. The results re- 
ported in this study demonstrate that by continued use of this compound con- 
taining 3 per cent hexachlorophene the dentist can obtain a greater degree of 
surgical cleanliness of the hands than that possible through the use of any other 
detergent. By following this suggested procedure the dentist can obtain a greater 
degree of protection to himself as well as to his patient. 


The author wishes to express his thanks for the help of Mary Cooper and Gardner Foley 
the preparation of this report. 
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Anesthesiology 


PRINCIPLES AND TECHNIQUES OF ENDOTRACHEAL INTUBATION 


James WinuiAM DeLasno, B.S., D.D.S., Yonkers, N. Y. 


NY person who administers general anesthesia should be familiar with the 
A principles and techniques involved in endotracheal intubation. Included 
n this category are dentists and ora] surgeons whose practices necessitate the 
mployment of a general anesthetic agent in their office. One cannot become 
an expert endoscopist or anesthesiologist by merely reading of such sciences 
and techniques. Actual experience with adequate instruction by capable teach- 
ers together with a thorough understanding and knowledge of the basic sciences 
as related to endotracheal intubation is essential. Consequently, it is not the 
purpose of this paper to produce qualified laryngoscopists or anesthetists but 
is intended merely to acquaint the reader with the subject in order that he 
might gain a general appreciation of some of the problems involved. It is 
intended to stimulate his interest in the subject so that further literature and 
possibly actual instruction may be sought. 

Endotracheal and intratracheal intubation are synonymous terms used to 
describe the insertion of a tube into the trachea in order to provide an unim- 
peded airway for gases to be inhaled and exhaled. When a tube is passed 
through the mouth, it is termed orotracheal and when passed through the nose, 


nasotracheal. 
History 

Three years before the advent of anesthesia, intubation for the purpose of 
resuscitation was practiced by Vesalius. He recorded the experiment of in- 
serting a reed into the ‘‘aspera arteria’’ of an animal whose thorax had been 
opened and showed that the lethal effects of pneumothorax could be avoided 
hrough inflating the lungs by blowing air into the trachea with a tube. In 
1667, Robert Hook, before the Royal Society of London, described a similar 
xperiment. 

By the end of the eighteenth century intubation practiced on human beings 
ad become quite common. It was used in eases of asphyxia and drowning. 

Leroy constructed a device to facilitate the introduction of the tube. This 
as the beginning of the modern laryngoscope. 

About 1858 John Snow administered an endotracheal chloroform anes- 
hesia to a rabbit. In 1871, Trendelenburg used the same method successfully 
m a human being. His purpose was to prevent aspiration of blood into the 
ungs during operations upon the upper air passages. 

William MacEwen of Scotland deserves credit for the administration of 
ndotracheal anesthesia as it is used today. He decided to remove a tumor 


369 














370 JAMES WILLIAM DE LASHO 


from the base of his patient’s tongue and sought a method which would permit 
the smooth administration of the anesthetic agent and prevent aspiration of 
blood into the trachea and lungs. He inserted a metal tube through the mouth, 
by the sense of touch, and chloroform was administered through the tube. The 
operation was successfully performed. 

In 1900, Franz Kuhn, a surgeon of Kassell, Germany, published the first 
communication on endotracheal anesthesia, which makes him the outstanding 
pioneer of that decade. Kuhn’s work is almost forgotten but his publications 
remain the memorial of a man to whose ingenuity and original work anesthesia 
owes a great debt. 

The greatest period of development occurred during and*immediately after 
World War I. Magill and Rowbotham, two anesthetists working with the 
British Army Plastic Unit during the war, contributed much to the advance- 
ment of endotracheal anesthesia. 

In 1924 Waters introduced the CO, absorption technique, an extremely 
important factor in the administration of anesthesia. 

The remaining outstanding advancements in endotracheal anesthesia have 
resulted from new demands made by the rapid advances in thoracie surgery 


Indications for Endotracheal Intubation 


1. For operations about the head and neck. 

2. To prevent aspiration of blood or other debris where such a possibility 
exists. 

3. For thoracic surgery where a closed system is vital. 

4. To correct severe respiratory difficulties resulting from spasm. 
5. To provide a good exchange in those patients who do not breathe well 
under anesthesia because of anatomical reasons or because of an abnormal! 
position on the operating table necessitated by certain operations. 


Equipment and Apparatus 
Three materials are commonly used in the manufacture of endotracheal 
tubes : 


1. Metal_—Flexible metal tubing is used which is rigid enough to prevent 
kinking yet flexible enough for the purpose. Their use is confined to the ora! 
route. 


2. Rubber.—They are made of a specially treated rubber. They may be 


used orally or nasally. 

3. Silk.—These are woven from silk and coated resulting in a semirigid, 
leakproof tube. Their use is limited to the oral route. 

Metal tubes are very durable, cannot cause obstruction by kinking, and 
ean be sterilized by boiling. I have not used metal tubes because I feel, as dk 
most authorities, that they are much more likely to traumatize the delieat« 
mucosa of the trachea than the other types. The surface of these metal tubes 
may be covered with Penrose tubing to minimize the trauma and preven! 
leakage. 
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In orotracheal intubation I have found the silk woven catheters to be the 

nost useful and practical, They are straight tubes which are flexible enough 

o be bent to any curvature desired. It is necessary to use a stylet with them 

: n order to render them more rigid to facilitate insertion. Stylets are slender 

ods usually made of semiflexible metal, which are inserted into the lumen of 
he tube. 

Nasotracheal tubes are of one type as designed by Magill and bearing his 
ime. These consist merely of rubber tubing with a beveled tip. A special 
mineralized rubber is used, designed to remain resilient despite a very thin wall. 
"hey usually possess a curvature of a circle whose radius is 25 to 30 em. so as 
0 conform to the shape of the nasal fossa. Rubber catheters are usually sup- 
plied in lengths of 26 to 28 em. Any inhalation tube may be fitted with a cuff. 
With it, a completely closed system is possible. Cuffs are composed of latex 
ubber and are placed at the distal end of the tube. Connected to the cuff is 

long thin rubber catheter which is used to inflate it like a balloon which 
hecomes closely adapted to the tracheal wall, producing a completely closed 
stem. 

The bevel on the end of any tube should not be long. If the bevel is long, 

may attach itself to the wall of the trachea and cause a catastrophe. The 
exchange is considerably decreased or eliminated entirely. Should this oceur, 
otation of the tube or the patient’s head will help the situation. 

In oral surgery nasotracheal intubation is the method of choice, when in- 
. tubation is indicated. Since the nasal tube lies in the nasal fossa and posterior 
: pharynx, it does not interfere with any surgical procedure in the mouth, yet 

it fulfills the purpose of endotracheal intubation, that is, a clear unimpeded 

airway and protection against aspiration of debris. It is necessary to place a 

gauze packing in the oropharynx to aid in the prevention of blood and debris 
ig from falling into the pharynx. The gauze must not be dry, but should be 
; moistened with water or lubricated with petroleum jelly so that it will not 
adhere to the mucous membranes. I have seen some severe cases of postoperative 
pharyngitis directly attributed to using a dry gauze pack. 


Laryngoscopes 

Every anesthetist should be adept at laryngoscopy. While working he 
should have a laryngoscope available at all times and above all he must know 
ow to use it. This instrument is designed to permit visualization of the larynx 
nd trachea. It is commonly composed of a handle and blade which is used 
to lift the tongue and epiglottis. A bulb is located at the end of the blade for 
lumination. Dry cell batteries are used as a source of electricity and they are 
ontained in the handle. 

Two types of laryngoscopes are in common use, the ‘‘U’’ type and the ‘*L’”’ 
ype, named for their shapes. In the former the handle is parallel to the blade 
nd in the latter it is perpendicular, They generally are provided with inter- 
iangeable blades, small, medium, and large. Flagg’s laryngoscope in the 
nited States and Magill’s in Britain have been most widely used and from 
iem have been developed a number of modifications. I have found a Foregger 
‘ope with a Macintosh blade to be most suitable for all types of work. 
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Magill Forceps 


Intubating forceps should always be available as they are sometimes needed 
to insert a soft Magill tube. They are also useful in inserting a pharyngeal 
packing, particularly in infants, and for removing foreign bodies from the 
throat. There are a few types, but Magill’s is by far the most popular. Lundy 
modified Magill’s by adding a bulb to its end for better illumination. 


Anatomy of the Larynx and Trachea 


The larynx or organ of voice is placed in the upper part of the air passage 
between the root of the tongue and the trachea. Above and behind it lies the 
pharynx and on either side of it lie the great vessels of the neck. The larynx 
is broad above and shaped somewhat like a triangular box with flat sides and 
prominent ridge in front. Below it is narow and rounded where it blends 
with the trachea. The cartilages of the larynx are nine in number: 

Thyroid Two corniculate 
Cricoid Two cuneiform 
Two arytenoid Epiglottis 


Histologically, the corniculate, cuneiform, the epiglottis, and the apices of the 
arytenoids are composed of yellow fibrocartilage. The thyroid, cricoid, and the 
greater part of the arytenoids are composed of hyaline cartilage which becomes 
more or less ossified with age. The thyroid cartilage is the largest. It is shaped 
like a shield, rests upon the ericoid, and consists of two laminae which are 
joined at an acute angle in the midline and form by their union the laryngeal 
prominence. The larynx is lined throughout by mucous membrane, which is 
continuous above with that lining the pharynx and below with that lining the 
trachea, The cavity of the larynx is divided into two parts by two folds of 
mucous membrane stretching anteroposterially but not quite meeting at the 
midline. They thus leave an elongated fissure called the glottis which is the 
narrowest segment of the air passages. The glottis is covered and protected 
by the epiglottis which is attached to the base of the tongue. 

Embedded in the mucous membrane at the edges of the slit are fibrous and 
elastic ligaments which strengthen the edges of the glottis and give them 
elasticity. These ligaments, covered with mucous membrane, are firmly attached 
at both ends to the cartilages of the larynx and are called the inferior or true 
vocal cords. Above the vocal cords are two ventricular folds which do not 
function in the production of the voice, but serve to keep the true vocal cords 
moist. They also function in holding the breath and in protecting the larynx 
during the swallowing of food. 

The glottis varies in shape and size according to the action of the muscles 
upon the laryngeal walls. The circumference of the adult larynx varies from 
136 mm. in men to 112 mm. in women. 

The laryngeal nerves are derived from the internal and external branches 
of the superior laryngeal which is a branch of the vagus. It is stimulation 
of these nerves which is responsible for a laryngospasm. Blood vessels are 
derived from branches of the superior thyroid. 
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The trachea is a membranous and eartilaginous tube extending from the 
ower part of the larynx, on a level with the sixth cervical vertebra, to the 
pper border of the fifth thoracic vertebra, where it divides into two bronchi, 
me for each lung. The right is shorter but wider than the left and runs a 
traighter course. In intubating, one must be careful not to insert the tube 
yond the bifureation of the trachea, as it will enter one of the bronchi, 
articularly the right, and cause collapse of the opposite lung. The length 
if inhalation tubes can be measured by laying them alongside the patient’s 
ieck. The trachea bifureates at the level of the second costal cartilage and 

begins at the lower border of the ericoid cartilage. Any tube whose end 
ies within these points is of the proper length. 

If the tube should be inserted into one bronchus, the anesthetist must 
e quick to observe the abnormality in respiration resulting, lest he have a 
dead patient on his hands. Insertion of the tube into one bronchus will even- 
tually result in coughing as the plane of anesthesia becomes lighter, since only 
one lung will funetion efficiently in inhaling the anesthetic mixture. The pa- 
tient never does settle down to a smooth course. Cyanosis soon enters the 
picture and the careful observer will note an asymmetrical movement of the 
chest. As soon as this condition is diagnosed, the tube should be withdrawn 
nto the trachea. The anesthesia should be lightened and the patient en- 
couraged to cough. Anesthesia should then be deepened and air forced into 
the lungs. In this manner the collapsed lung may be reinflated to normal. 


Direct Vision Intubation 

There are, needless to say, many problems involved in laryngoscopy and 

intubation. Mechanical difficulties may be numerous. It is the anatomical 
variations in different individuals which make some patients easy to intubate, 
others difficult, and others impossible. Short, stocky individuals with a short 
heavy neck are difficult subjects for laryngoscopy, as are those with protrud- 
ing upper anterior teeth or receding mandibles. An edentulous patient is 
isually the easiest. 

Before insertion of the laryngoscope, the patient’s teeth are carefully 

examined. Loose, pyorrhetic teeth ean be easily dislodged. Anterior bridges 

ave been broken by a careless anesthetist, too concerned with visualization 
of the larynx to pay any attention to the damage he is doing above. A 
olleague of mine was sued for a sizable sum because he accidentally chipped 
n upper central incisor on a young lady during intubation for a tonsillectomy. 
Vilany anesthetists protect the teeth with gauze or adhesive tape. 

Visualization of the larynx is not possible without deep anesthesia. Third 
lane of Stage IIT should be reached before intubation is attempted. It must 
e remembered that the patient becomes lighter during intubation since he is 
reathing room air and not the anesthetic mixture. Attempts at intubation 
iring light anesthesia result in coughing reflexes, vagal reflexes, increased 
enous pressure, electrocardiogram changes, and other circulatory disturb- 
ices. It is wiser to take the time to deepen the anesthesia than to attempt 
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the intubation too soon. The patient’s head should be in full extension with 
the neck upward and the occiput down as close as possible beneath the cervical 
vertebrae. 

The laryngoscope may be inserted in the median line or from the side of 
the mouth. The latter is the most suitable. The midline technique is more 
popular with beginners. The lighted laryngoscope is grasped in the left hand 
and is inserted into the mouth while the right hand is used to separate the 
teeth by lifting the lower jaw forward. The beak of the blade is inserted at 
the right angle of the mouth, displacing the tongue to the left. The blade is 
gradually slid along the dorsum of the tongue. It must be remembered that 
no strong force is required at any time. All that is needed is a good grip on 
the handle so that the blade may be easily directed. The blade is passed be- 
yond the uvula and pillars of the fauces into the pharynx until the epiglottis 
comes into view. The epiglottis is probably the most important landmark in 
laryngoscopy since beneath and beyond it is the larynx. At this point the 
blade is inserted a little further and the epiglottis is lifted and pressed against 
the base of the tongue, exposing the glottis. When using the Macintosh 
laryngoscope it is not necessary to lift the epiglottis with the blade. It is so 
designed that by merely inserting the blade down to the epiglottis, with up- 
ward traction, lifting the base of the tongue, the glottis may be visualized. 
When lifting the epiglottis, it is important that the anesthetist does not use 
the upper anterior teeth as a fulcrum. It is at this point in the procedure 
that the upper teeth are most likely to be damaged. Beginners are likely to 
insert the laryngoscope too far into the esophagus and lift the entire larynx. 
In this manner exposure of the cords is impossible. Should this occur, the 
blade is withdrawn until the epiglottis is again visualized and the procedure 
followed as described. 

The false cords will appear as red folds placed at the sides of an isoceles 
triangle, with the grayish true cords on their inner aspect. With good ex- 
posure, relaxation, and illumination, it is possible to visualize the trachea and 
the tracheal rings. On several occasions I have been able to visualize the 
bifureation of the trachea. 

When the opening has been visualized, the catheter, well lubricated at 
its distal end, is grasped in the right hand and passed down along the right 
side of the blade, so as not to obstruct the glottie opening, and rapidly but 
earefully passed through the opening to a distance of 2 or 3 em. into the 
trachea. Care should be taken to touch the vocal cords as little as possible 
lest a spasm be initiated. The laryngoscope is withdrawn carefully and a 
bite block placed between the teeth to prevent the patient from biting down 
on the tube. The tube is securely fastened td the patient’s face with adhesive 
strips. It must be anchored securely, for the patient’s head may be moved in 
the process of preparing the patient for incision, and the tube dislodged. 
Always remember, ‘‘It is easier to remove a tube than to insert it.”’ 

The technique described is used in all cases where intubation is to be 
accomplished under direct vision. It is used in all cases of orotracheal in- 
tubation and often in nasotracheal intubation when direct vision of the larynx 
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s desired as when ‘‘blind’’ intubation has been unsuccessful. Some anes- 
thetists, in all eases of nasotracheal intubation, first attempt to intubate 
‘blindly’’ and resort to laryngoscopy only when this method has failed. I 
lisagree with this policy. I believe that whenever laryngoscopy is possible 
t should be done, since, if it is done carefully by one experienced in the tech- 
iique, less trauma and damage to the tissues result and time is saved over all. 
it is true that deeper anesthesia is required for laryngoscopy than for blind 
ntubation, but that seems to be the only argument in favor of the latter. 
it is also true that nine of ten cases can be intubated blindly without too much 
lifficulty, but it is the tenth case which will cause one’s hair to turn gray 
prematurely. I have seen anesthetists many times, disregarding their own 
personal feelings on the subject, in an attempt to soothe the wrath of an 
anxious surgeon, resort to blind intubation when the patient was too light. 
Invariably time is lost. I reserve ‘‘blind’’ intubations for emergency cases 
where laryngoscopy is not possible because of spasm of the jaw muscles. 

Nasotracheal intubation using the ‘‘blind’’ technique, is the method 
whieh the dentist or oral surgeon who uses general anesthesia in his office 
should be familiar with. A knowledge of this technique might have been 
lifesaving to many patients who have died in the dental chair during the ad- 
ministration of a general anesthetie. 


The Technique of Blind Intubation 


The following technique may be used on the operating room table or in 
emergency cases in any office. The various modifications will be explained. 

Before proceeding, it is extremely advantageous to spray the nose and 
throat of the patient with a 10 per cent solution of cocaine. This tends to 
diminish the laryngeal and pharyngeal reflexes, decreases the depth of anes- 
thesia necessary, and causes a shrinkage of the mucosa of the nasal passages, 
essening the likelihood of epistaxis. Nosebleeds resulting from the traumatic 
nsertion of a Magill tube can be severe and difficult to control. Remember 
that an ounce of prevention is worth a pound of cure. It is wise to question 
the patient preoperatively as to a history of recurring epistaxis. If a positive 
history is given, the nasal route should be abandoned as even the most careful 
technique can produce a severe nosebleed in these patients. Always examine 
the patient’s nose to determine which nostril will offer the least resistance to 
assage of the tube. In emergencies, one usually does not have sufficient time 
to cocainize or inspect the nose. In these instances it is well to select a smaller 
ore tube rather than risk using one which may be too large. 

The cords may be anesthetized by the direct application of a 10 per cent 
‘ocaine hydrochloride solution. Adequate topical anesthetization of the cords 
llows intubation to be performed at a much higher level of anesthesia, less 
nuseular relaxation is required, and depression of the central nervous system 
s thereby lessened. However, Burstein, Woloshin, and Newman‘ showed that 
the use of cocaine seemed to enhance eardiae disorders which were manifested 
y sinus tachyeardia, ventricular premature contractions, and ventricular 
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tachycardia. These effects may be attributed to the sympathetic stimulation 
resulting from the systemie absorption of the cocaine. It might be mentioned 
that cocaine is a powerful local anesthetic but also a very dangerous one. 

Assuming that the anesthetist is right-handed, the well-lubricated tube 
is grasped between the thumb and index finger of the right hand and gently 
inserted into the right nostril. The tube must not be pointed toward the roof 
of the nose but must be directed along the floor of the nose. Sometimes 
difficulty is encountered in passing the tube beyond the floor of the nose and 
into the nasopharynx due to the sharp bend encountered at this point. If 
too much force is used, the posterior wall of the nasopharynx will be trauma- 
tized and bleeding will result. Usually, by gently rotating the tube, so that 
the bevel rests against the posterior wall of the nasopharynx, passage can 
be accomplished with little difficulty. The anesthetist’s ear should be close 
to the proximal end of the tube as the distal end approaches the larynx so 
that he can listen more carefully to the character of the breathing from the 
tube, which will indicate, to the experienced ear, where it is placed. Under 
ideal conditions, intubation can be accomplished with one thrust. Entrance 
of the tube into the trachea is, more often than not, signaled by coughing. 
If the patient is very light, a period of apnea will follow. When breathing 
is resumed, by placing one’s ear close to the tube, a hollow, tubular type of 
exchange will be heard. If coughing does occur, the tube must be held firmly 
or it will be coughed up into the pharynx. 

Often, as the tube approaches the glottis, spasm results and the cords 
close the opening into the trachea. Apnea and eyanosis develop. This has 
an advantage in that CO, is accumulated in the system, thereby stimulating 
the respiratory center. Suddenly the patient will cough or take a deep 
breath. If the bevel of the tube has been resting near the cords, it is a simple 
matter to insert the tube, with a quick thrust at the moment the patient in- 
spires. 

Very frequently, a severe laryngospasm may follow an unsuecessful at- 
tempt at intubation. Treatment of such conditions is a difficult problem, even 
to the most experienced. The patient’s pulse should be watched carefully 
during the seizure and any irregularity is a sure sign of danger. Forced 
oxygen should be administered immediately. Atropine sulfate, in divided 
doses of 1/300 gr., may be given intravenously. Curare has been found to 
be a useful drug in treating laryngospasm as it relaxes the skeletal muscula- 
ture. D-Tubocurarine chloride (Abbott) 6 to 12 mg. intravenously, will prove 
beneficial. 


If pulse irregularities should be noted, any of the following conditions 


may exist’: 
I. Prefibrillation states—auricular or ventricular extrasystoles, shifting 
pacemaker, ventricular tachycardia, changes in A-V conduction and A-V block 
Il. Ventricular fibrillation. 
Ill. Cardiae standstill. 
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There are logical routines to follow in each situation. 
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Removal of the endotracheal tube should be accomplished very carefully 
and at the correct time. Blood, mucus, and debris, which are likely to collect 
in the pharynx during the operation, must be removed before extubation to 
prevent aspiration later. Some remove the tube when the patient is in a deep 
plane of anesthesia; others wait until the laryngeal and pharyngeal reflexes 
have returned. Each has its advantages and disadvantages. (Figs. 1 and 2.) 
The advantages of endotracheal intubation may be listed as follows: 


1. Freedom of airway. 

2. Does not conflict with the field of operation in ear, nose and throat, 
dental, oral, and plastic surgery. 

3. Protects against the aspiration of vomitus, blood, mucus, pus, or debris 
into the lung. 

4. Provides direct access to the bronchial tree to remove excessive 
amounts of mucus. 

5. Controls intrapulmonie pressure. 

6. Artificial ventilation. 

7. Treatment of laryngospasm. 


The disadvantages of endotracheal intubation may be listed as follows: 


1. Some trauma must necessarily oceur. 
2. Laryngospasm may be stimulated. 
3. Requires deep anesthesia. 
4. Requires longer time to induce the patient. 
5. The coughing or straining during the procedure may be detrimental 
to debilitated patients. 

6. In operations of short duration it is superfluous. 


I have attempted to diseuss briefly some of the principles and techniques 
of intubation and some of the many problems and difficulties involved. I 
cannot emphasize too strongly my belief that all anesthetists should be able 
to intubate. Well-trained anesthetists are plentiful and available and there 
is no reason why an incompetent person should administer a general anes- 
thetic in the dental office as well as elsewhere. Endotracheal intubation can 
be a lifesaving procedure. 
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DEEP BLOCK ANESTHESIA OF THE MAXILLARY AND 
MANDIBULAR DIVISIONS OF THE TRIGEMINAL NERVE 





JAMES WILLIAM DeLasuo, B.S., D.D.S., Yonkers, N. Y. 


N SOME instances when major surgery of the jaws or adjacent structures 

is to be undertaken, and in the treatment of neuralgias of branches of the 
trigeminal nerve, it becomes necessary to block the maxillary or mandibular 
portions at the foramina where they emerge from the skull. The most prac- 
tical method to accomplish this is by the extraoral route. To my knowledge, 
deep injection of the first or ophthalmic division is no longer practiced be- 
cause of the danger of injury to the optic nerve. 

Needless to say, an exact knowledge of the anatomy of these nerves and 
adjacent structures is absolutely essential. A careful dissection of the head 
and neck on a eadaver is by far the best way to familiarize one with these 
struetures. Since cadavers are not readily available, the next best method 
is to practice on the dry skull. The student should experiment on the skull 
with the angle of insertion and depth the needle is to be inserted. Then, after 
watching a few injections, he should be ready to attempt the procedure him- 
self, under close supervision. When skillful insertion of the needle and injec- 
tion of the solution are accomplished, these is little danger involved in such 
a procedure and the results are usually most gratifying. I have found that 
most patients tolerate the procedure very well, though they must be adequately 
premedicated. I have used the following drugs and dosages for premedication : 
Nembutal, gr. 1.5, at bedtime the night before, Nembutal, gr. 1.5, two hours 
before the procedure and again one hour before, followed by morphine, gr. 
\,.14, forty-five minutes before the operation. 

The injections should not be performed in the office. These patients 
should be hospitalized, where they can be adequately premedicated and where 
the operation may be performed on an operating table in the operating room, 
being certain that any equipment necessary to treat emergencies is readily at 
hand. The patient should be placed in the supine position with the head 
turned to one side. 

The following materials are required: 

1. Two per cent procaine with adrenalin, 1 :50,000. 
2. Absolute aleohol (when indicated). 


3. Twenty-gauge needle 8 em. in length. 

4. Five eubie centimeter hypodermic glass syringe. 
5. Twenty-five-gauge needle. 

6. Iodine solution. 

7. Seventy per cent alcohol. 

8. Ether. 


If excessive hair is present it should be shaved. The skin is thoroughly 
cleansed with tincture of green soap and water. This is followed by iodine, 
aleohol, and ether in order. Sterile gloves are worn by the operator, and be- 
fore attempting the injection he should palpate the structures in the area to 
locate the landmarks. 
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Indications for Deep Block 

1. Surgery.—When general anesthesia is contraindicated and peripheral 
blocks are inadequate, the deep block is useful. It is also used to avoid inject- 
ing into infected areas. The deep block of the maxillary division can be used 
for operations on the maxillary sinus, hard and soft palates, and upper lip. 
Deep block of the mandibular division can be used for resections of the lower 
jaw, operations on the lower lip and for extractions. 

2. Therapeutic.—Deep block anesthesia of either or both divisions can be 
used in the treatment of neuralgias. It may be used for the relief of trismus 
in spasm of the masseter muscle. 

3. Diagnostic.—Differential diagnosis in glossopharyngeal and trigeminal 
neuralgias may be made by such blocks. 


Anatomy of the Maxillary Nerve 

The maxillary nerve is purely sensory. It is larger than the ophthalmic 
but smaller than the mandibular. It begins at the middle of the semilunar 
ganglion and, passing forward along the lower border of the cavernous sinus, 
it leaves the skull through the foramen rotundum. It crosses the pterygopala- 
tine fossa, inclines laterally, and enters the orbit through the infraorbital fis- 
sure. It. traverses the infraorbital canal in the floor of the orbit and exits 
through the infraorbital foramen where it branches on the face. It supplies 
sensory fibers to the dura mater, maxillary teeth, mucous membrane, skin and 
conjunctiva of the lower eyelid, skin of the side of the nose, skin of the fore- 
head, upper lip, hard and soft palates, tonsils, uvula, ethmoid cells, and mucous 
membrane of the nasopharynx. 


Technique for Block of Maxillary Nerve 

After preparing the skin as described, using 2 per cent procaine, an intra- 
dermal wheal is raised about 5 mm. below the midpoint of the zygomatic notch. 
A special 20-gauge graduated needle, 8 em. in length, is then slowly and eare- 
fully introduced until the external plate of the pterygoid process of the 
sphenoid bone is reached. The distance from skin to bone varies from 4 to 5 
em. (Fig. 1). This depth is influenced by various anatomical factors such as 
the width of the skull and prominence of the cheekbones. If the needle does 
not strike bone at 40 to 50 mm., it should be withdrawn slightly and directed 
upward and forward, as it frequently happens that the needle is inserted be- 
yond the posterior border of the external plate. When bone is reached, the 
needle is withdrawn slightly, then redirected upward and forward, repeatedly, 
until it slips off the anterior border of the external plate. It will then fall 
into the sphenomaxillary fossa wherein lies the maxillary nerve and, just be- 
low it, the sphenopalatine ganglion. On entering the fossa, the needle is di- 
rectly in line with the sphenopalatine foramen and could penetrate into the 
nasal cavity without encountering any bony resistance. It is important, there- 
fore, that penetration should not be more than 40 to 50 mm. lest the solution 
be deposited into the nasal cavity. Another possibility to be considered seri- 
ously is injecting. the solution into the orbit through the sphenomaxillary fis- 
sure. This is usually caused by directing the needle too high and forward. 
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Generally speaking, the injection of the maxillary nerve is more difficult 
han the mandibular. In passing from skin to bone, the needle encounters 
he pterygoid plexus of veins and the internal maxillary artery, and some blood 
nay pass out through the needle. Should this occur, the needle must be pushed 
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Fig. 1.—Showing point of insertion of needle at X. A, Zygomatic bone; B, lateral plate; 
C, maxilla; D, styloid process; #, External auditory meatus; F, zygomatic process of temporal 
bone. 
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Fig. 2.—Showing exit of the divisions of the trigeminal nerve from the base of the skull, 
their major branches of distribution, and their relationship with other structures. Nerves are 
- n black. 


inward a slight amount or withdrawn slightly. One should never inject when 
blood flows through the needle. Very often the nerve is infiltrated and not 
blocked, but in either case the anesthesia is good. 


JAMES WILLIAM DE LASHO 


Anatomy of the Mandibular Nerve 


The mandibular nerve is the third and largest branch of the trigeminal 
nerve. It is both motor and sensory. The large sensory portion leaves the 
semilunar ganglion at its inferior angle and the small motor root joins it as 
it leaves the skull. Immediately beneath the base of the skull it gives off a 
recurrent branch and a branch to the internal pterygoid muscle and then 
divides into two branches, a smaller anterior which is chiefly motor and a 
larger posterior which is chiefly sensory. It supplies motor fibers to the 
muscles of mastication and sensory branches to the lower jaw and teeth, tem- 
poromandibular joint, parotid gland, the external ear, mucous membrane of 
the anterior two-thirds of the tongue, mucous membrane of the mouth, and 
sublingual and submaxillary glands (Fig. 2). 

The same procedure is employed as for the maxillary nerve until the 
external plate is reached. Then the needle is withdrawn and directed upward 
until the undersurface of the great wing of the sphenoid is felt. Then the 
needle is withdrawn slightly and directed posterior to the pterygoid process 
until it slides off the bone. At this point the foramen ovale is encountered and 
2 c.c. of 2 per cent procaine solution are injected; this may be followed by 1 c.e. 
of absolute alcohol if a therapeutic block is to be accomplished. 

In blocking the mandibular nerve, the needle should be kept constantly in 
contact with the undersurface of the wing of the sphenoid rather than the 
external plate, for the latter will tend to direct the needle too far below the 
foramen ovale. At the time the injection is made, the needle should not be 
more than 4 to 5 mm. deeper than when it contacted the external plate. If it 
is inserted too deeply, the Eustachian tube might be injured. 


Symptoms of Anesthesia 


When a nerve trunk is blocked with alcohol, the patient will experience 
excruciating pain over the distribution of the entire nerve for a few seconds. 
This is followed by complete cessation of the neuralgie pain and a feeling of 
numbness over the areas. Often an alcohol injection will be followed by some 
swelling and a rise in temperature as high as 102° F. This usually quickly sub- 
sides. The effect will last from six months to one year and often longer. 


Conclusion 


Although it is not often that we are called upon to perform a deep block 
injection, we might do well to understand the principles and techniques in- 
volved. I have found the technique described to be quite simple and the re- 
sults are indeed gratifying. Any qualified oral surgeon, with a good background 
in block anesthesia, can accomplish the described procedures easily. 
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THE CLINICAL EFFECTIVENESS OF DIFFERENT CONCENTRATIONS 
OF PROCAINE FOR MANDIBULAR EXTRACTIONS 


[Isaac Neuwirta, B.S., Pu.D., anp Neat W. Cumiton, B.S., D.D.S., M.P.FL., 
New York, N. Y. 





Introduction 


[' [IS well known that Karl Koller introduced cocaine as a local anesthetic 
in 1883. Later that year Hall introduced this drug into dental practice.’ 
Because of the very toxic side effects of cocaine, the synthesis of procaine by 
Kinhorn in 1905 marked a great step forward in the history of local anesthesia. 
The pioneer clinical studies on the use of this drug were performed by Braun 
and Fischer. Since procaine was used as a cocaine substitute, its initial con- 
centrations were established on a comparative basis with cocaine. 

On the basis of his clinica] studies, Braun,’ in 1910, wrote: 

The 1% solution of novocaine (procaine) is sufficient for-tooth extraction, as well as, 
vithout exception, for conduction anesthesia for large nerve trunks. 

Based upon their extensive clinical studies, Fischer and Riethmiiller,’ in 
1923, wrote: 

The 2% solution [of procaine] can be generally recommended for dental practice with- 
out hesitation, so long as it is understood that the concentration limit of 2% must never be 
exceeded, while, with some experience, a practitioner may find it practical to reduce the dosage. 
We would certainly make a plea that the advocates of the 2% solution should not refrain 
from trying out the 1% and 1.5% solutions, which they will surely find fully successful after 
some trials. 

The introduction of a vasoconstrictor with procaine‘ increased the length 
of time the anesthesia was in effect, and thereby prolonged the absorption 
time of the procaine, reducing the possibility of toxie reactions. In addition, 
the field of view was rendered less bloody, allowing for better operative tech- 
nique. While the concentration of the vasoconstrictor, usually epinephrine 

Adrenalin, suprarenin), varied from 1:25,000 to 1:100,000, the concentration 
of procaine became standardized at 2 per cent for dental and oral procedures. 

This 2 per cent concentration of procaine has continued in popularity to 
the present day. In 1944, however, reports began to appear that higher con- 
centrations of procaine (4 per cent) were much more effective than the com- 
monly used 2 per eent.®® Manufacturers then began to advertise the ef- 
feectiveness of higher concentrations of procaine or more potent combinations 
of 2 per cent procaine and other anesthetics." In 1948, the Council on Dental 
Therapeuties accepted these higher procaine solutions,’ but stated: 

Dentists who have difficulty in obtaining profound anesthesia for routine work with 
2 per cent procaine should consider further study of injection technics.® 


It is a basie pharmacologic principle that the optimal concentration of a 
drug is the lowest concentration which will produce the desired therapeutic 
effect. The vasoconstrictor undoubtedly plays a most important role in the 


From the Department of Pharmacolegy and Therapeutics, New York University College 
f Dentistry. 
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depth of anesthesia produced, but the concentration of the local anesthetic is 
also of great importance. The lower the concentration of the anesthetic, the 
sooner would any interaction of the anesthetic with nerve tissue wear off. 
There would thus be a more rapid return to normal physiologic function of 
this tissue, which is the goal of the clinician. It was therefore thought advis- 
able to perform clinical studies to determine what the optimal concentration of 
procaine was for certain routine dental procedures, utilizing two commonly 
used vasoconstrictors. 
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Fig. 1. 





Methods and Materials 


Eight hundred sixty-five patients, of all ages, who were to receive in- 
ferior alveolar nerve conduction anesthesia for extraction of one or more 
mandibular teeth were the subjects of this study. These individuals were 
patients in the minor oral surgery clinic of New York University College of 
Dentistry. Over an eight-month period, different cartridges of 1, 1.5, 2, or 4 
per cent procaine hydrochloride with either 1:50,000 epinephrine hydro- 
chloride or 1:2,500 neosynephrine hydrochloride were used.* Inferior alveolar 
injections were performed either by students (third or fourth year) under in- 
structor’s supervision or by instructors in the minor oral surgery clinic. A 
clinical evaluation of the results was recorded on a card for each injection 
(Fig. 1). The cartridges were distributed each day in a random manner, the 
composition of the solution being unknown to the operator. From the nota- 





*The anesthetic solutions used in this study were supplied by Mizzy, Inc., New York, 
N. Y., to whom grateful acknowledgment is made. 
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tions on the ecard, the resulting anesthesia was classified as satisfactory or 
unsatisfactory. These designations were based upon the adequacy of the an- 
esthesia obtained, regardless of whether the extractions were single, multiple, 
or surgical in nature. 


Results 


The results of these injections are listed in Tables I and II. 


Discussion 


Analyzing the data in Table I by the ,? technique,’’ it was found that the 
differences between the percentage of satisfactory cases as large as that observed, 
or larger, could occur through the action of chance less than 1 per cent of the 
time. Further analysis showed that it was not the 1.5, 2, or 4 per cent solu- 
tions which differ significantly from each other, but rather the 1 per cent 
procaine which gives significantly different results from the other three con- 
centrations. 


TABLE I. CLINICAL EFFECTIVENESS OF VARYING CONCENTRATIONS OF PROCAINE HCl WITH 
EPINEPHRINE HCl, 1:50,000 








“PROCAINE | NUMBERSATIS. | NUMBER UNSATIS. ~~ TOTAL — % 

CONCENT. CASES CASES CASES SATIS. 
1 & 81 25 106 76.4 
1.5% 94 10 104 90.4 
2% 101 14 115 87.8 
4% 113 9 122 92.6 
Total 389 58  4<—<“Cit;ti‘i‘(<i<i<—i‘z SD! 


In the series using neosynephrine as the vasoconstrictor (Table II), ,’ 
analysis similarly shows that there is a significant difference between 1 per 
cent procaine and the higher concentrations. Furthermore, there is also a 
significant difference between 1.5 per cent procaine and 2 per cent and 4 per 
cent taken together. The difference between the percentage of satisfactory 
eases with 1 per cent and 1.5 per cent procaine is not statistically significant 
and ean be aseribed primarily to the action of chance. 


TABLE II. CLINICAL EFFECTIVENESS OF VARYING CONCENTRATIONS OF PROCAINE HCl WITH 
NEOSYNEPHRINE HCl, 1:2,500 





PROCAINE ~ NUMBER SATIS. | NUMBER UNSATIS. TOTAL % 











CONCENT. CASES CASES CASES SATIS. 
1 & 69 24 93 74.2 = 
1.5% 91 22 113 80.5 
2 98 9 107 91.6 
1% 99 6 105 94.3 
Total ~ Ba7 ~ 61 ac =60r—ti“‘<i‘ SC; - 





The difference in the percentage of satisfactory cases observed with 1.5 
per cent procaine, using different vasoconstrictors (epinephrine and Neo- 
synephrine), is of borderline significance. That is, such a difference can be 
equaled or exceeded primarily through chance action about 4.5 per cent of 


the time. 
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From these analyses, it can be concluded that 1 per cent procaine is less 
effective (with epinephrine }:50,000) than the higher concentrations for man- 
dibular extractions. Further, 1 per cent and 1.5 per cent procaine solutions 
are less effective (with neosynephrine 1:2,500) than the higher concentrations 
for mandibular extractions. In addition, no better results were obtained when 
4 per cent procaine was used with either vasoconstrictor. There is also some 
evidence that 1.5 per cent procaine may be more effective when epinephrine 
1:50,000 is the vasoconstrictor than when neosynephrine 1 :2,500 is used. 

Since students as well as instructors administered the local anesthetics, 
the possibility existed that differences in technique could have accounted for 
our findings. The distribution of the various solutions according to student 
or instructor administration was therefore examined (Table IIT). 


TABLE ITI. UNSATISFACTORY ANESTHESIA, ACCORDING TO STUDENT OR INSTRUCTOR 
ADMINISTRATION 


UNSATIS. CASES TOTAL CASES Yo UNSATIS. CASES 
INST. STUD. INST. STUD. 
11 46 60 30.5 
4 67 37 8.9 
2 92 23 13.1 
4 91 31 5.5 
15 46 47 19.5 
12 59 54 16.9 
3 73 34 8.4 
2 83 22 4.8 
7 308 
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It can readily be seen from this table that in only two instances did the 
students have a greater percentage of unsatisfactory anesthesias, and in two 
others, the percentages were quite similar. The over-all percentage of unsatis- 
factory anesthesias was 11.8 per cent for students and 17.2 per cent for in- 
structors. It was therefore felt that any possible inaccuracy of student tech- 
nique could not have affected the results of this study. 


Summary 

1. The results of 865 inferior alveolar nerve injections with different con- 
centrations of procaine (using epinephrine, 1:50,000, or Neosynephrine, 
1:2,500, as vasoconstrictor) for mandibular extractions, were analyzed. 

2. Using epinephrine, 1:50,000, as vasoconstrictor, it was found that 1.5 
per cent procaine was as effective as 2 per cent or 4 per cent for mandibular 
extractions. One per cent procaine was less effective than the higher con- 
centrations. 

3. Using Neosynephrine, 1:2,500, as vasoconstrictor, it was found that 2 
per cent procaine was as effective as 4 per cent procaine for mandibular ex- 
tractions. One per cent and 1.5 per cent procaine were less effective than 2 
per cent or 4 per cent procaine. 

4. One and one-half per cent procaine with epinephrine, 1:50,000, may be 
more effective for mandibular extractions than 1.5 per cent procaine with 
Neosynephrine, 1 :2,500. 
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5. The theoretical possibility of poorer technique on the part of students 
compared with that of instructors could not have influenced the results ob- 
tained in this study. 

The authors wish to thank the personnel of the Department of Oral Surgery of New 


York University, particularly Drs. Sweder, Marshall, Mullon, and Chaiken, for their coopera- 
tion in this study. 
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THE DECALCIFICATION AND DISCOLORATION OF INTACT 
NONCARIOUS HUMAN TOOTH CROWNS BY AN ORAL 
STRAIN OF LACTOBACILLUS ACIDOPHILUS* 





SAMUEL Dreizen, D.D.S., anv Tom D. Spies, M.D., BirmincHam, ALA. 





YELLOW discoloration of the involved enamel and dentine is character- 

istic of human dental caries. This pigment has been isolated and identified 
as a melanoidin.? As such Leicester? stated that it can be formed only as a result 
of the breakdown of the protein matrix of the enamel and dentine involving 
the oxidation of tyrosine by an enzyme such as dopa oxidase, and that “pro- 
teolytic’’ bacteria are required for this process. 

In a series of studies performed in this laboratory, it has been shown, how- 
ever, that a pigment similar to, if not identical with, that present in the natural 
lesion can be produced chemically by the reaction between some of the earbonyl- 
containing derivatives of glucose and the amino acids or intact proteins of tooth 
structure which contain functional amino groups not joined in a peptide linkage 
(Fig. 1).°* It has been demonstrated that this pigment can be formed in the 
protein mafrices of decalcified nonearious human tooth crowns by substances 
elaborated by oral lactobacilli in a synthetic medium containing glucose.® Since 
many investigators have implicated the oral Lactobacillus acidophilus in the 
initiation of the carious lesion in human teeth, this study was undertaken to 
determine whether a pure culture of a strain of this organism could decaleify 
as well as discolor intact nonearious human tooth crowns. 


Materials and Methods 


Seven newly extracted human permanent teeth free from any evidence of 
dental caries were cleaned by scrubbing with pumice and washing with distilled 
water. The teeth were sectioned at the necks, and the crowns covered with pink 
baseplate wax. A window, approximately 1 em. in diameter, was carved in the 
wax so as to expose a part of the labial surface of each crown. Each wax-invested 
crown was incubated at 37° C. in a tube containing 10 c¢.c. sterile yeast extract 
dextrose broth and 0.5 ¢.c. 95 per cent ethyl aleohol. The tubes were examined 
at the end of twenty-four hours for evidence of bacterial growth. In the pres- 
ence of turbidity the crown was removed, washed thoroughly with distilled water, 
and placed in a tube containing 10 ¢.c. sterile yeast extract dextrose broth and 
0.5 ¢.c. 95 per cent ethyl alcohol. In the absence of turbidity the broth was 
replaced by an equal amount of test medium minus the aleohol. The tubes were 
reincubated at 37° C. This procedure was repeated until no growth was ob- 
served in aleohol-free test broth for a period of three consecutive days. 

This study was supported by grants from the Clayton Foundation for Research. 


*Northwestern University Studies in Nutrition at the Hillman Hospital, Birmingham, 
Ala. From the Department of Nutrition and Metabolism, Northwestern University. 
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Fig. 1. 





Fig. 2. 


Fig. 1A comparison of the synthetically produced and naturally occurring pigment 
associated with dental caries. The tooth on the left contains a lesion formed in vivo. The 
pigmentation in the tooth on the right was produced by the action of methyl glyoxal on the 
exposed enamel and underlying dentine of a wax-invested caries-free tooth crown previously 
decalcified with lactic acid. 

Fig. 2.—Photomicrograph showing the distribution of the yellow color in the involved 
enamel and dentine. The lesion on the right was formed in vitro by exposing intact noncarious 
human tooth crowns to the action of a pure culture of a strain or oral Lactobacillus acid- 
ophilus. The section on the left is that of a naturally occurring lesion. 
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The seven teeth were divided into three groups. Group I consisted of three 
teeth, each of which was incubated in 10 e.c. sterile yeast extract dextrose broth 
inoculated with one loopful of a twenty-four-hour broth culture of a strain of 
oral Lactobacillus acidophilus recovered in this laboratory from the saliva of a 
patient with active dental caries. Group II consisted of two teeth, each of which 
was incubated in 10 ¢.c. of uninoculated test broth to which was added 1 c.c. 
sterile 0.1 N laetie acid. Group III consisted of two teeth, each of which was 
incubated in 10 ¢.c. of uninoculated test medium. The incubation temperature 
was 37° C. At the end of each seventy-two-hour period, the tubes were removed, 
the liquid contents decanted and collected, and the broth replaced by an equal 
amount of sterile test medium. The bacteria remaining in the tubes in Group I 
following decantation served as the inoculum for the fresh broth. One cubic 
centimeter of sterile 0.1 N lactic acid was added to each tube in Group II. The 
pH of the broth collected from each group was determined with a glass electrode. 
Gram stains were made of the cultures from the inoculated tubes. This pro- 
cedure was repeated every third day for a period of thirty days. 

At the end of thirty days, the crowns were removed from the broth, stripped 
free of the surrounding wax, and examined with a hand lens for evidence of 
decalcification and discoloration. One crown from each group was decalcified 
in 50 ec. of 5 per cent HCl for approximately sixteen hours to determine 
whether the discoloration, if present, had involved the organic matrix of the 
enamel and dentine. A second crown from each group was used for the prepara- 
tion of ground sections. Cross sections through the lesion produced in vitro 
were examined microscopically and compared with similar sections made from 
teeth containing lesions formed in vivo. 


Observations 


The changes occurring in the exposed portions of the wax-invested intact 
human tooth crowns in each group during the experimental period are sum- 
marized in Table I. In the teeth in Group I, a light yellow color and a slight 
etching of the surface enamel were noted by the sixth day. The color deepened 
to light brown by the ninth day, brown by the twelfth day, and deep brown by 
the fifteenth day. From the sixth day through the eighteenth day the exposed 
enamel surfaces of these teeth showed macroscopic evidence of etching. On the 
eighteenth day a gross break was observed in the surface continuity of the 
exposed enamel which became progressively deeper in the remainder of the 
experimental period. No changes either in the color or in the continuity of the 
exposed enamel surfaces of the teeth comprising Groups II and III were noted by 
inspection throughout the period of observation. 

The pH of the broth collected at three-day intervals from the tubes in 
Group I ranged from 4.02 to 4.29. It was observed that acid production in these 
tubes diminished after the twenty-first day. This finding coincided with a 
change from a uniform type of bacterial growth in the test broth to a type 
characterized by a clumping of the bacteria in the deeper portions of the medium. 
Gram stains made on loopfuls of broth from the tubes in this group at three-day 
intervals did not disclose the presence of any organisms other than the test 
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rganism. Morphologie changes in the test organism similar to those seen in 
ld cultures of lactobacilli were noted during the last ten days of the study. 
‘he pH of the seventy-two-hour broth from the tubes in Group II ranged from 
1.90 to 4.95 and that from the tubes in Group III ranged from 6.04 to 6.15 
Table I). 

The tooth crowns from each group exposed to the action of 5 per cent HC] 
for approximately sixteen hours underwent rapid decalcification. The brown 
discoloration present in the crown from Group I was retained in the organic 
matrix of the enamel and dentine following the dissolution of the inorganic salts. 
In eross section, the discoloration involved a triangular area with the apex 
toward the pulp and the base at the periphery. In color, location, and solubility, 
the pigment resembled that seen in naturally occurring carious lesions. No 
discoloration was observed in the organic matrices of the decalcified tooth crowns 
from Groups II and ITI. 

Ground cross sections from a tooth in Group I and from a tooth containing 
a naturally occurring lesion of the smooth surface variety are shown in Fig. 2. 
The sites of the lesions are the labial surface of a lower lateral incisor and the 
distal surface of a lower first premolar, respectively. Each section shows decalci- 
fication of the enamel and dentine and yellow discoloration in the involved and 
underlying areas. The discoloration follows the path of the dentinal tubules. 
The penetration of the yellow color in the tooth containing the lesion produced 
in vitro is more shallow and more uniform than that in the tooth containing 
the lesion produced in vivo, a difference attributable in part to differences in the 
time of exposure and the conditions under which the two pigments were pro- 
duced. Ground sections made from the teeth in Groups II and III did not show 
any microscopic evidence of decalcification and discoloration. 


Discussion 


The mechanism of the formation of the yellow color in the carious lesions 
of human teeth has long been the subject of speculation. In the past, this dis- 
coloration has been attributed primarily to the action of ‘‘proteolytic’”’ bacteria. 
[t was postulated that organisms capable of splitting proteins invade tooth 
structure along the organic pathways and yield metabolic products which react 
with the dental proteins or their derivatives to form the characteristic pigment.® 

The findings obtained in this study indicate that organisms other than 
‘‘proteolytic’’ bacteria may be concerned with pigment formation in the carious 
lesion. The lesions produced in vitro in intact human tooth crowns exposed to 
the action of a pure culture of a strain of oral Lactobacillus acidophilus in a 
synthetic medium containing glucose resembled those seen in vivo both grossly 
and microscopically. These observations are in accord with those recently re- 
ported by Weisberger’ who produced a pigmented carious change in the exposed 
enamel surface and underlying dentine of intact human tooth crowns in a 
glucose-containing medium consisting primarily of known chemical substances 
and inoculated with mixed oral flora. In both instances, the pigment associated 
with dental caries was produced in a highly acid medium by organisms capable 
of fermenting carbohydrates. It would appear, therefore, that the pigment 
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produced in the carious lesions of human teeth may be the result of a chemical 
reaction between certain degradation products of glucose and the amino acids 
or intact proteins present in tooth structure. 


Summary and Conclusions 


1. Exposed enamel surfaces and the underlying dentine of wax-invested 
intact caries-free human tooth crowns have been decalcified and discolored when 
incubated in yeast extract dextrose broth and inoculated with a strain of oral 
Lactobacillus acidophilus. The broth was replaced every third day for a period 
of thirty days. 

2. The findings indicate that degradation products elaborated during the 
fermentation of glucose by the Lactobacillus acidophilus and the amino acids 
or intact proteins present in tooth structure may be involved in the formation 
of the yellow color associated with human dental caries. 
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THE GROWTH OF LACTOBACILLI UNDER VARIOUS 
CONDITIONS OF CULTIVATION* 





Y. Ericsson anp E. A. HAGGLUND, STOCKHOLM, SWEDEN 





T THE beginning of an investigation on the possible connection between 
A certain food factors and the lactobacillus flora of the mouth, an observa- 
tion was made which gave rise to this study. When tomato agar plates were 
inoculated with diluted saliva the fluid was in some eases partially sucked be- 
tween the glass wall and the agar layer by the surface tension. Wherever 
this oeceurred subsequent aerobic inoculation gave colonies of lactobacilli in 
greater numbers and at a greater rate than from the saliva on the surface. 
The difference was particularly clear in those cases where there was practi- 
cally no growth on the surfaces. 

These conditions for growth, originally accidental, were reproduced in a 
number of experiments by placing a glass plate over the agar surface after 
inoculation. The lactobacilli colonies then grew, as before, in much greater 
numbers and more rapidly than on the control plate without cover glass. A 
similar effect was observed with a substrate consisting of tomato agar with 
added sodium azide (Diamond, 1950). 

It appeared likely that the cause of the improved growth lay in the re- 
stricted access of the oxygen, since lactobacilli are known to be micro-aero- 
philic bacteria. We have not found mention in the odontological literature of 
more than one comparative study of aerobie and anaerobic cultivation of lacto- 
bacilli, that by Harrison and Opal (1944). These authors stated, in short, that 
they found the same growth of intestinal lactobacilli with aerobie and anaero- 
bie cultivation; in the same article they reported that the oral lactobacilli re- 
semble the intestinal in all investigated respects. 

In two new series of investigations the results from aerobie and anaerobic 
cultivations were compared, the former with and without cover glasses. Under 
strictly anaerobie conditions it was found that more than ten times as many 
lactobacilli colonies grew as under ordinary aerobic conditions, and about 
double the number as by cultivation under a cover glass. 


From the Department of Operative Dentistry of the State Dental College, Stockholm 
(Head: Professor Gésta Westin) 


*This investigation forms part of coordinated work on dental caries sponsored by the 
Swedish Medical Research Council through its Subcommittee for Caries Research. 
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Methods 
1. Standard Tomato Agar 

500 ml. tomato juice 

500 ml, water 

10 Gm, peptone 

10 Gm, meat extract 

20 Gm, glucose 

5 Gm, NaCl 

2 Gm. KH,PO, 
40 Gm. agar 

Adjust to pH 5.0 with lactie acid or sodium hydroxide, 
Autoclave thirty minutes at 120° C. 


2. Tomato Agar With Sodium Azide 
The same as before but with the addition of 1:10,000 NaN. 


3. Sampling, Dilution, Plating 
Stimulated saliva was taken from a subject (A) who proved to have a consistently 
high number of lactobacilli. In the last experiment stimulated saliva from another subject 
(B) was also used. 
Dilutions 1:10-1:1,000 with physiologic saline were used for the inoculation of the 
plates. 0.1 ml was spread on each plate with a platinum 100 p. 


4. Incubation 
For ordinary aerobic cultivation the plates were incubated three to four days at 37° C. 
before the count. 

For cultivation under glass, a glass plate was used which fitted well into the Petri dish 
and which was laid over the agar surface after inoculation. These plates were counted after 
three days’ incubation. 

For anaerobic cultivation the inoculated plates were placed in an ordinary anaerobic 
vessel which was evacuated to 30 to 40 mm. Hg four times in succession, filling between 
the evacuations with pure CO, to a pressure of 300 mm. After the final evacuation the 
vessel was filled with CO, to 80 to 100 mm, pressure. The pressure of the oxygen was 
thus reduced to about 0.005 per cent of that of the air and the CO, pressure was then 10 to 
15 per cent of an atmosphere, which again somewhat increases the growth of lactobacilli 
(Kulp and White, 1932). 


The anaerobically incubated plates had to be counted after two days because of the 
rapid growth of the colonies. ; 


All the different types of colonies were tested microscopically on Gram stained smears. 


Results 


The results of the cultivations appear in Tables I, II, I, and IV and Figs. 
1, 2, and 3. In the tables the small colorless streptococci colonies which grew 
in many cases were not included. Where the figures of the counts are several 
hundreds they cannot be looked upon as exact. For plates where the number 
of lactobacilli colonies clearly exceeds 1,000, their number has been recorded 
as “many.” 

Flattening of lactobacilli colonies by the cover glass and confluence 
through water of condensation have sometimes occurred to disadvantage in 
the cover glass cultivation. 

Survey and Discussion of the Results——Tables I and II primarily enable 
one to make a comparison between ordinary aerobic cultivation and cultivation 





— 


ST IAN YEN SNCS een aE ETT eo 


Pavers 


Pe ie 








GROWTH 


OF LACTOBACILLI UNDER VARIOUS CONDITIONS OF CULTIVATION 


inder cover glasses. 


than ten times as many colonies as ordinary cultivation; 
‘over glass was not tightly in contact with the agar surface, and air 
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It appears that the latter method gives in general more 


without the cover glass. 


Dil, 1:10 


A 
Dil, 1:100 


* Abbreviations: 
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X, Stored in refrigera 


XX 
XXX 


In some eases (4, 7, 8, 
in between the glass wall and the agar plate during the plating (“b.b.’ 
The number of colonies which grew in the space was large in propor- 


tables). 


Glass plate not tightly 
, Several confluent yeast colonies. 


NaN, AGAR — 
COVERED _ IN 
Be 3. 
Many lb 133 Ib 
2. 4. 
160 lb" 140 lb 
b.b._ 19 Ib 
5. 7. 
777 lb 38 lb 
b.b. 16 Ib | 
6. 1, 
708 lb 43 Ib 
b.b, 15 Ib 


tor for 


aw, 


lactobacilli; 
about two months. 
fitting. 


25, 26, 31, 
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STANDARD AGAR, STANDARD AGAR, 
| FRESH PREP. OLDER PREP.” 
COVERED UNCOVERED COVERED UNCOVERED 
9. 17. 19. 
Many lb - 144 Ib Many lb 109 Ib 
| I9y 27 y 
10. |} 12. 18. 20. 
Many Ib | 114 lb Many lb 114 lb 
17 y l7 y 
sy 
746 lb | 47 lb 
yeasts*** 
14. | 16. 
705 1b =| = =14 1b 
2y 
y = yeasts; b.b. below border. 


32) small quantities of liquid were sucked 


? in the 


tion to the number obtained from the bulk of the liquid on the agar plate. 


A 
Dil, 1:100 


A 
Dil, 1: 


* Abbreviations: 
x, Glass plate not tightly fitting. 
Confluence through condensation water, 
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NaN, AGAR | STANDARD AGAR 
_ COVERED. UNCOVERED COVERED UNCOVERED 
__.. 24, 33. 36. 
| 779 Ib 61 Ib 1,003 Ib 56 Ib 
| by 
1 st 
22 25. | 34. 37 
880 Ib 55 Ib 956 Ib 54 Ib 
| b.b. 31 Ib } 4y 
sz | 26. | 35 38, 
875 lb 74 Ib | 157 lb* 69 Ib 
b.b. 66 Ib | 3y 5y 
a a 2, 
13 Ib" No growth 158 lb 36 lb 
3 st 
23.0 0~CO~*” | 31. | 40. 43. 
232 Ib 12 lb | 172 lb 28 lb 
b.b. 19 Ib 
29, 32. 41, 44, 
9 Ib 177 lb | 31 1b 
b.b. 11 Ib | 2 st 
st. staphylococci; others, see Table I 
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In no ease did yeast or staphylococci colonies appear on the tomato agar 
which contained sodium azide. With the exception of one case (35), where 
the glass was not tightly in contact, the same applies to the cultivation on ordi- 
nary tomato agar under cover glasses. 

Lactobacilli seem to have grown equally well on sodium azide agar as on 
standard tomato agar. 

Table III indicates the results of the comparison between “cover glass 
cultivation” aerobically, and anaerobic cultivation, both ecultivations on ordi- 
nary tomato agar. Twice as many colonies grew under anaerobic as under 
aerobie conditions. 


TABLE III* 





STANDARD AGAR 
COVERED AEROBICALLY | ANAEROBICALLY 
7 47. 

594 Ib 1,135 Ib 

ly 























570 Ib ; 1,110 Ib 





A 49, 4 
Dil. 93 Ib 183 Ib 
1:1,000 50. 





263 lb 








*For abbreviations, see Table I. 
X, Confluence through condensation water. 


Table IV gives the results of comparing ordinary aerobic and anaerobic 
cultivation, both on NaN, agar. In every case more than ten times the num- 
ber of colonies grew with the latter as with the former. 


TABLE IV 








NaN;AGAR 





AEROBICALLY _ ANAEROBICALLY 








A ; ‘ 
Dil. 81 lb Many lb 
1:100 a ; 





65 Ib , Many Ib 





A 57, : 
Dil. 5 Ib 119 Ib 
1:1,000 ——— 








9 lb 124 Ib 








B 
Dil. 94 Ib 1,050 Ib 


1:10 





117 Ib ; 1,190 Ib 





B ; “ 
Dil. 30 Ib 345 lb 
1:100 = 














19 Ib 











The material presented is not large and does not permit a statistical analy- 
sis. The trend, however, is quite clear and it has been considered important 
to publish the experiment immediately, since the cultivation of lactobacilli is 
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Fig. 1.—Plates 1, 3, 17, 19, Table I. Note: Some of the Ib colonies on Plates 1 and 17 
flattened by cover glass. 
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A. B. 


Fig. 2.—Plates 34 and 37, Table II. Note: Some of the Ib colonies on Plate 34 flattened by 
cover glass. 


Fig. 3.—Plates 54 and 56, Table 
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test method which has come very much into vogue and in most cases has 
een performed aerobically. 
The conclusion seems warranted that cultivation of oral lactobacilli on to- 
mato agar plates should be performed anaerobically in order to reflect as far as 
possible the real number of lactobacilli in the sample. 


Summary 


Anaerobie cultivation of oral lactobacilli has been shown to yield many 
times more colonies than the aerobie technique hitherto most widely used. 
This applies not only to the ordinary tomato agar but also to tomato agar with 
| :10,000 sodium azide added. On the latter all inconvenient growth of yeasts 
is prevented without noticeably altering the conditions of growth for the 
lactobacilli. 


The authors wish to acknowledge their indebtedness to Dr, A, Stralfors for valuable 
technical advice, . 
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Professional News Items 


Postgraduate Courses, College of Dentistry, the Ohio State University 


The Ohio State University, College of Dentistry, announces the following schedule 
for its postgraduate courses in dentistry to be presented during the spring of 1951: 


April 2-6 

April 9-13 
April 16-20 
April 23-27 
April 30-May 4 
May 7-11 

May 21-2: 

May 28-June 1 
June 11-15 


General Anesthesia 

X-ray 

Full Denture Prosthesis 
Clinical Oral Pathology 
Periodontia 

Oral Surgery 

Crown and Bridge 

Partial Denture Prosthesis 
Anatomy of Head and Neck 


Every week through May Airbrasive Technique 


Morgan L. Allison 
H. D. Spangenberg 
Carl O. Boucher 

H. B. G. Robinson 
John R. Wilson 

D. P. Snyder 

Frank C, Starr 
Victor L. Steffel 
Linden F. Edwards 
John P. Beckwith and 
Harry H. Postle 


During the week of May 14, no postgraduate courses will be scheduled. The College 
of Dentistry is holding its annual Post-College Assembly on May 14 and 15, and the new 
Health Center of the Ohio State University will be officially dedicated on May 16. 


Each course is given for five consecutive days, Monday through Friday, and the fee 
for each course is $50 with the exception of Oral Surgery and Airbrasive Technique, which 
are $100 each. All of the courses have been approved by the Veterans Administration. 
The classes are limited to ten men each so that there is opportunity for discussion and per- 


sonalized instruction. 


Further information and application may be secured from the Postgraduate Division, 
College of Dentistry, Ohio State University, Columbus 10, Ohio. 

















Editorial 


Dental Medicine 
ENTAL MEDICINE is now a firmly established discipline which brings 
the application of the principles of the basic sciences and the fundamentals 
of internal medicine to the practice of dentistry. At the beginning of the second 
half of this century it is timely to review this development and to preview its 
program for the near future. 





—CRISTOF STUDIO 


Round-table discussion group, one of the high lights of the Seventh Annual Seminar for 
the Study and Practice of Dental Medicine, Palm Springs, Calif., Oct. 17, 1950. Reading from 
left to right the essayists are: Dr. Michael J. Walsh, Beverly Hills, Calif.; Dr. James M. 
Dille, University of Washington, Seattle; Dr. Willard O. Thompson, University of Illinois, 
‘hicago; Dr. Hermann Becks, University of California, San Francisco (Moderator) ; Dr. Hamil- 
ton B. G. Robinson, University of Ohio, Columbus; Dr. B. V. A. Low-Beer, University of Cali- 
fornia, San Francisco; Dr. A. C. Ivy, University of Illinois, Chicago. 


In the evolution of medical practice, the treatment of dental diseases re- 
lired complicated mechanical procedures which physicians were not interested 
to develop and apply. This indifference occasioned gradual elaboration of 
leviating methods of dental disabilities by interested, proficient craftsmen. A 
rolonged era of improving craftsmanship and increasing acceptability of a 


‘parative and restorative dental service prepared the way for the achievements 
at signalized more than a hundred years ago the emergence of dentistry as 
401 
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a profession in the United States. Early in the last century, as a phase in the 
evolution of professional consciousness, dentists realized that dental service 
should be based upon the sciences underlying medical practice. Their endeavors 
were realized in 1840 when the first dental school, the Baltimore College of 
Dental Surgery, began its pioneering work. During the next few decades 
dentistry developed quickly and actively as a separately organized division of 
the health services. It resulted in a continuous improvement of tools and tech- 
niques for the restoration of dental defects. This predominantly mechanical 
approach to the problem inflicted on dentistry about the beginning of the twenti- 
eth century caused two directly opposite tendencies in the dental profession to 
begin. 

On one side commerical and technical considerations furthered a partition- 
ing of the profession through specialization. Fortunately, on the other hand, 
physicians as well as dentists in growing numbers realized that the progressively 
better recognized correlations between oral and systemic conditions and disorders 
required a more intimate medico-dental education and affiliation rather than a 
further specialization. The attempt for better coordination of technical pro- 
cedure and basic medical science in dentistry led to the establishment of a 
Division of Dental Medicine at the College of Dentistry of the University of 
California. This new movement introduced by Dr. Hermann Becks in 1934 was 
soon recognized by the dental profession at large. 

The growing interest in this dento-medical attitude toward the practice of 
dentistry of those who had acquired their training at an earlier time and were 
already in private practice required a new form of comprehensive postgraduate 
education. This was offered to the professions for the first time by Dr. Becks 
in 1944 through the Annual Seminar for the Study and Practice of Dental 
Medicine at Del Monte, California. The outstanding success of this original 
institution has been in evidence since that time by a steady increase in the num- 
ber of participants and has been the inspiration for similar seminars within 
various professional groups throughout this country, Canada, and Mexico. A 
review of the principles of the seminar may reveal the reason for its success. 

The seminarians, each of whom actively participates in the program, are 
annually provided with a faculty of competent and recognized men in the biologic 
branches of science. The important advances in the dental and allied health 
fields are authentically brought to the attention of the participants. With the 
entire group being housed together, close contact leads to intimate acquaintance 
and conference on problems of special interest. A round-table discussion with 
the faculty on the panel finally presents a unique opportunity for each seminar- 
ian to hear his particular problems discussed. 

With the March issue and succeeding’ issues, a series of essays are 
presented which were read before the Seventh Annual Seminar at Palm 
Springs, Calif., last October. These subjects generally have dealt with the new 
‘‘wonder cures’’ such as ACTH; antibiotics; radiation and ammoniated tooth 
powders. As brought out in the discussions they were put into their rightful 
place while an earnest attempt was made to relieve other concepts, such as focal 
infection, of an unmerited popularity in dentistry. Unforgettable for each 
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participant also was the meeting (under the starlight of a clear desert night in 
Palm Springs) on the imperturbable ethical principles which permeate medical 
research in order to render beneficial service to humanity and contribute real 
progress to the comprehension of biologic fundamentals. 

Since its birth this philosophy was instilled into the activity of dental 
medicine by its founder. It also gives the directive for the future program of 
the Seminar: Communication of the advances made in the various fields of 
the biologie sciences and evaluation of their possible application to dentistry. 


L. J. Baume. 





Operative Oral Surgery 


PRINCIPLES AND TECHNIQUE OF EXODONTIA* 


RANK W. Rounps, A.B., D.D.S., D.Sc.(Hon.), Boston, Mass. 


(Continued from the March issue, page 289.) 


Indications for Extraoral Films 


NY deviation from type is termed an anomaly. Consequently, irregulari- 
ties such as impacted teeth fall into this category. Most impacted third 
molars follow such uniform patterns, however, that it has been possible to 
classify them and demonstrate their various interpretive points in correctly 
made bucecolingual films. Confirmation of many of their characteristics can be 
produced by means of occlusal views. These we have already discussed. Oc- 
easionally other abnormalities appear in conjunction with impactions which 
are also clearly and completely manifest in the small films. Peculiar growths 
of odontogenic origin such as those shown in Figs. 289, 290, and 291 serve as 
examples. Varieties of small cysts like those in Fig. 292 are common. Super- 
numerary teeth and fourth molars as deseribed and illustrated in Figs. 188, 
189, 190, 191, 208, and 209 are not rarities. Whenever morbid changes in 
structure or function of an organ or tissue ean be thus included within the 
limits of intraoral films further radiography is unnecessary. 

Quite frequently, however, these small pictures produce evidence of more 
extensive involvements which cannot be visualized in their entirety. Extra- 
oral films then become a necessity for accurate interpretation. Large cystic 
areas, multiple or remotely situated impactions, and mandibular fractures 
demand such radiographic reproduction. To make authentic diagnosis 
possible, the same technical care must be exercised in angulating and process- 
ing the large films as has been emphasized for the production of intraoral 
radiographs. Figs. 267, 268, 269, and 270 showed impactions so involved that 
comprehensive views were essential. The following are other examples. 

Fig. 293 shows pre- and postoperative views of a case of double impaction. 
The mandibular second and third molars were located in the ascending ramus 
and involved the mandibular eanal. No lateral jaw film was taken. The 
operative result was successful, but since the apices of both teeth and the 
inferior border of the mandible approximating the apex of the second molar 
were not visible, a more inclusive film would have been an asset. 

The extraoral film of the impacted third and fourth molars in Fig. 294 
and the postoperative film of the same ease in Fig. 295 furnished a complete 
visualization of the situation. The course of the mandibular canal and the 
hopeless prognosis for the second molar were preoperatively evident. Fig. 

*This is the twenty-fifth article in a series which began in the January, 1949, issue of the 
JOURNAL. 
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296, A presents impacted second and third mandibular molars in an edentulous 
nouth. The patient, a female, 74 years of age, had worn dentures for over 
‘orty years. There were both subjective and objective signs of disturbance 
n the third molar area. The mucosa was disrupted and inflammatory. She 
was experiencing acute pain. The lateral jaw film searcely requires explana- 
tion. The local inflammation was caused by the carious crown of the third 





Fig. 289.—Abnormalities such as this cementoma which can be totally shown within the limits 
of the small film do not require extraoral radiography. 


Fig. 290. 





Fig. 291. 


Fig. 290.—This odontoma is completely evident in the small intraoral film. The second 
olar which had been condemned as the cause of pain without radiographing the area was 
tained and is a functioning tooth. 


Fig. 291.—Two photographic views of the specimen after operation. 


molar, the pulp of which was putrescent. The presence of the impacted second 
iolar necessarily complicated operative procedure because of the exceedingly 
thin mandible. Operation was risky but essential. To have undertaken it 


ith inadequate radiography as a guide would have been foolhardy. Fig. 


“96, B shows the immediate postoperative result, and Fig. 296, C shows the 
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292.—-Small follicular and dentigerous cysts are often completely visible in a small film. 


Fig. 293.—Impacted second and third mandibular molars. An extraoral film in such a case 
is advisable. 
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osseous regeneration after some months. Paresthesia of the mandibular nerve 
trunk was inevitable. The patient was preoperatively advised that numbness 
would be of long duration. 

Fig. 294. 





Fig. 295. 


Fig. 294.—Extraoral films are required in cases such as this. 
— pt ng ri comprehensive postoperative radiographic checkup is a safeguard. Same 

Intraoral films alone are insufficient in a case such as that shown in Fig. 297. 
The three mandibular molars are impacted and the third molar is enveloped in 
i dentigerous cyst which extends nearly to the sigmoid notch. Fig. 298 is the 
immediate postoperative film and Fig. 299 is a sueceeding view taken after the 
irst and second molar sockets had filled: but before complete regeneration of 
he cystic area had taken place. 
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Fig. 300 serves as an excellent illustration of an unusual case in which 
an intraoral x-ray was insufficient to bring out all needed information. Follow- 
ing the removal of the third molar, the patient was discharged. After a lapse 
of days cellulitis developed, and the patient was referred to me for consultation. 


B. 


Fig. 296.—A, B, and C, The possibility of mandibular fracture is always present in a 
case of this type. Extraoral films are needed for a complete survey. A is the preoperative 
film; B shows the postoperative result, and C is a later, checkup taken for the purpose of ob- 
serving the osseous regeneration. 


This lateral jaw film discloses a cyst occupying a large area of the ramus and 
communicating with the third molar socket. Note how the cystic process 
had, by its expansion, distorted the normal ramus dimensions. The sigmoid 
notch was leveled off and the ecoronoid process was nearly obliterated, result- 
ing in a flat shelf. The excellent original intraoral film of the third molar 
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howed no evidence of the lesion which was quiescent at the time of the ex- 
traction but which unquestionably was the source of the disturbance. 

Extensive cysts enveloping impactions situated in extremely abnormal 
positions require ample extraoral radiography. Figs. 301 and 302 exemplify 
such a ease. 

In citing these types of anomalies in addition to the routine standardized 
classifications of impacted third molars, previously deseribed, the purpose is to 
impress on the dental student and the practitioner the absolute necessity of a 
complete radiographie survey before any plan of management of any case is 
contemplated. Suggestions as to operative techniques and methods will be 
taken up under their proper headings. 





Fig. 296.—C (For legend, see opposite page). 


The Qualified Operator.— The question has often been discussed as to what 
qualifications are essential to justify a dentist in undertaking to perform the 
it times complicated operations which involve the removal of impacted teeth. 
My own observations lead me to the following conclusions: 

1. The suecessful removal of an impacted tooth is? by and large, a more 
diffeult proceeding and one requiring more skilled technique and greater 

esponsibility than any other exodontia operation. 

2. The scope of undergraduate training does not enable a dental student 

0 become proficient in solving the intricacies and hazards incident to compli- 
ated odontectomy. 

3. Postgraduate instruction under expert direction combined with a 

vealth of clinical experience is essential if one is to become a safe and com- 
etent operator in this field. 
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4. The dental degree entitles the holder to undertake any operation 
covered by that degree, but every conscientious practicing dentist knows his 
own eapabilities and his responsibility to his patients; and under the code 
of ethics by which dentistry operates, the patient’s welfare is paramount. 


Fig. 297. 


Fig. 298. 


Fig. 297.—Intraoral films are not adequate to encompass an area of this extent. 
Fig. 298.—Same case, the postoperative film. 


5. If a dentist’s training has adequately prepared him to serve his clientele 
in this field, it is his privilege and duty to so carry out his professional obliga- 
tion. 


) 
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6. If he is not competent to meet any contingency which may arise during 
such operations and if he is unprepared to carry his procedures through to a 
successful completion, in his own as well as his patients’ interests he had 
better abstain from undertaking them unless emergencies offer no other 
alternative. 





Fig. 299.—-Same case, three years later. 








Fig. 300.—The development of the cyst in this case has changed the whole contour of the ramus. 
A faulty diagnosis was originally made because of insufficient radiography. 


The Proper Time for Surgical Intervention.—No hard and fast rule can be 
set down for all cases as to the correct moment when operative interference is 
indicated or justified. This is equally true not only of mandibular third molars 








412 FRANK W. ROUNDS 


but also of any other impactions or any nonimpacted teeth for that matter. In- 
dividual consideration of all factors connected with a case should guide the 
operator. ‘The value of experience in handling these conditions cannot be over- 
emphasized and is most important in those instances in which the tooth is in- 


Fig. 301, 


Fig. 302. 

Fig. 301.—An impacted third molar enveloped in a cyst encroaching on the mandibular 
nerve canal and lying near the inferior border of the mandible. Complete radiographic pre- 
operative visualization is a “must.” 

Fig. 302.—The postoperative view of the case shown in Fig. 301. 


volved by an acute infectious process. Adherence to certain established prin- 
ciples is usually advisable, namely : 


1. Less hazards are faced if the soft tissues involved have preoperatively 
been restored to as nearly a normal condition as possible. 


2. Postpone operation during an acute stage of infection if the inflammation 
ean quickly be reduced or eliminated by treatment. 


3. Laneing of pericoronal soft tissue, a procedure commonly in vogue in the 
past, is contraindicated unless performed for the definite purpose of relieving 
exacerbation of symptoms prior to removal of the tooth or of providing drainage 
if an acute abscess is present. Permanent relief is rarely attained by so 
doing. 








PRINCIPLES AND TECHNIQUE OF EXODONTIA 413 


4. Acute pericoronal infections can usually be promptly relieved by gentle 
lavage under the inflamed gum flap with a warm saline or accepted antiseptic 
solution, the introduction of a suitably sized pledget of gauze between the en- 
vorged tissue and the buried cusps to protect against the pressure, hot gargles, 
continuous heat applied externally to the area, liberal use of penicillin by the 
oral or intramuscular route, in addition to the customary supportive attention 
in assuring free elimination, vitamin requirements, and fluid intake. 

5. The irritating effect of an elongated superior third molar jamming the 
engorged flap has previously been mentioned. Employment of any or all of 
these measures hastens the arrival of the proper time to operate. 





a A, B. 

Z Fig. 303.—A, A horizontal impacted mandibular third molar in buccolingual deflection. 
i The second molar presents a conically formed single root. Extraction of the third molar was 
% ulvocated to forestall later complications, but the advice was not heeded. B shows the situation 
seven years later. 


a 6. In eases where no symptoms of trouble are apparent but the clinical and 
4 radiographie examinations disclose the presence of an impaction with the pre- 


sumption that the tooth will at some future time have to be eliminated, it 
is wise to forestall complications by operating before damage has occurred. 
‘ig. 303, A and B serve as an illustration. A female, aged 30, presented for 
examination. The presence of an impacted mandibular molar was clinically 
evident. The distal cusps were visible in the mouth and the radiograph (A) dis- 
closed a horizontal impaction in buecolingual deflection. The second molar 
showed a single root of conical formation. The patient was advised to have 
the impaction removed to safeguard the second molar and forestall a future 
infectious process. Since the situation was in no sense an emergency and the 
area was quiescent, she decided to postpone the extraction. Seven years later 
ie reappeared with an acute cellulitis. B shows the cause. An infected cyst 
volved both molars rendering the second molar beyond repair. A sound and 
althy funetioning tooth had to be sacrificed because of procrastination. It is 
teresting to note how a tooth ean drift when enveloped in a cystic area. 

7. Figs. 304, A and B and 305, A and B further demonstrate that it is 
ipossible to foreeast accurately the eventual position of an unerupted tooth 
om a radiograph taken during its formative period. Figs. 304, A and 305, A 
ow unerupted left and right third molars in the mouth of a 17-year-old girl. 
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The presumption was that both teeth would probably assume a normal position 
in the arch. Figs. 304, B and 305, B show the same teeth two years later. Both 
teeth are partially erupted. The left is slightly locked under the crown of the 
second molar in a mesioangular position. The right has become a horizontal! 
impaction. In cases such as these, two methods of management present them 
selves: First, when in position A in the mouth of a teen-age person, the un 
erupted tooth will shortly erupt normally and without complications if the 
overlying soft tissue pad, which is the only impediment to its progress, is re 
moved. If it lies as in Fig. 304, B, it still is not too late to bring it to a fune- 
tioning position. By removal of the obstructing gum and the excision of a smal! 
segment of the distal ossistructure in the retromolar triangle to create space, this 
ean be simply accomplished. In Fig. 305, B conservative procedure has been 
too long delayed and extraction is the only recourse. 


Fig. 304, A. Fig. 304, B. 


Fig. 305, A. Fig. 305, B. 
Fig. 304.—A is an unerupted third molar; age of patient, 17 years. B, Two years later 
there is a slight mesioangular impaction present. 
Fig. 305.—A, The opposite third molar (same patient as in Fig. 304) is unerupted in 
approximately the same position. B, Two years later the tooth has become a horizontal im- 
paction. 


Adherence to the principles thus outlined,,together with recognition of the 
well-known fact that the postoperative reactions in youth are less disturbing 
than in advanced years, has long convinced me that if other factors permit 
and if odontectomy is to be ultimately a necessity, early rather than late inter- 
vention presents decided advantages to patient and operator alike. 


Prevention of Impaction by Early Exposure of Third Molar.—Before dis- 
cussing the various techniques which may be employed in performing odontec- 











Fig. 306.—Unerupted superior and inferior third molars. Age of patient, 15 years. An ideal 
indication for coronal exposure to prevent impactions. 


A. B. 
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Fig. 307.—The second molar (A) was extracted because of extensive caries; B, the third 
lar was exposed (C). Belated installation of a space retainer allowed the mesial drift. 
on correction, the proper position of the tooth was established, and a fixed bridge was 
nstructed. 
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tomies, it is apropos at this point to go into more detail regarding the con- 
servative approach to the unerupted third molar in an effort to prevent the 
tooth from becoming infected and impacted. 


A. 


B. 


Fig. 308.—A, A photograph of a case prior to exposure of the crown of a _ vertical un- 
erupted third molar. The patient was 16 years of age. B, Same case as A. The overlying 
gum is being excised. C, Same case as A and B. The crown is exposed. 


Interest in this problem was stimulated several years ago by various 
clinicians, notably Ogus' of Washington, D. C., who demonstrated and pub- 
lished a method he had employed over a long period, of uncovering unerupted 
third molars by electrosurgical means. Being privileged to observe his tech- 
nique at first hand and to see the clinical results in a number of cases, I be- 
came convinced that a ‘‘let alone’’ policy or the wholesale condemnation of 
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such teeth, decisions which were generally followed by the profession, were 
il! founded, and that in judiciously selected cases his premises were entirely 
rational and commendable. His arguments for early interference directed to- 
ward the preservation of the third molars can be summarized as follows: The 
permanent teeth erupt normally in most instances. Third molars are the most 
frequent exceptions. Many of these become either infected or impacted or 
both. A relatively small number erupt uneventfully. Because extraction so 
frequently becomes imperative, the consensus of published opinions has too 
often led the profession as well as the public to view these teeth as unneces- 
sary and without essential function. 





Fig. 308.—C (For legend, see opposite page). 


If a third molar naturally assumes or can be aided in assuming normal 
alignment and ocelusion, its retention presents the following advantages: 


|. It ean have no bearing on crowded and overlapped anterior teeth, a 
condition sometimes claimed to be due to the pressure created by the tooth if 
impacted. It also aids in stabilizing normal contacts and occlusion. 

2. In ease of loss of the second molar, the third molar serves as an abut- 
ment for a fixed or removable bridge. Otherwise, the second molar cannot be 
satisfactorily replaced by a unilateral restoration. 

3. If the third molar is removed, the occluding tooth then elongates, con- 
tact and masticatory function are destroyed, and the foundation is laid for a 
periodontal involvement in that area. 

4. Complicating changes in the temporomandibular articulation have been 
ibuted to the loss of second and third mandibular molars: 

®. Many extractions of impacted third molars have resulted in irreparable 
injiiry to the second molar or the mandibular nerve, and rarely a fracture 
of the mandible. The possibility of such accidents is avoided when exposing 
the tooth before or early in eruption. 
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In the 15- to 16-year age group the tooth is not impacted, and the roots 
are only partially developed. While it is possible in certain instances to aid 
the tooth’s retention somewhat later, this is the most favorable period in which 
to expose the crown. It has been interesting to observe cases of similar 
bilateral unerupted teeth in which one has been exposed and the other not 
touched. The contrast in the root formations is notable. They are usually 
normal in the tooth to which aid has been given. The exposed tooth erupts 
uneventfully while the undisturbed tooth is prone to become impacted or in- 
fected in its attempt to break through to position. 


Technique.—This operation can be performed with the scalpel, but the 
electrosurgical knife offers the following advantages. 

It coagulates and sterilizes as it cuts, thereby destroying an existent in- 
fected pocket and minimizing the possibility of a recurrent infection. It con- 
trols hemorrhage and prevents regrowth of soft tissue. Healing is more rapid, 
and sutures and packs are not ordinarily required. 


1. An incision sufficient in outline to include all overlying soft tissue is 
made through the periosteum to the osseous structure with the electric needle. 

2. The pad of severed tissue is then removed with a periosteal elevator, a 
large loop electrode, or both. 

3. Any overlying ossistructure is excised with a sharp chisel and removed 
so completely that the occlusal surface is completely freed. 

4. The developmental sae covering the crown is detached, grasped with a 
hemostat, and removed, thus exposing the occlusal surface of the crown. 

5. The edges of the wound are smoothed if at all ragged, and if any bleeding 
point is evident, it is obliterated with a coagulating electrode. 

6. In case the third molar already shows radiographic signs of slight mesio- 
angular impaction, the exposure technique remains the same, following which 
a sharp pointed instrument is forced through below the contact with the second 
molar. A double strand of 20-gauge wire is inserted through the opening and 
the ends twisted into a tight loop. This serves as an orthodontie wedge which 
ean be replaced by a rubber wedge after some space has been created. In a 
short time the tooth will become nonimpacted and will erupt normally. 

7. In older patients where the tooth is attempting to erupt and has broken 
through the gum, retention is often feasible. Its position is the determining 
factor. In normal alignment and the problem is only overlying tissue, this ean 
be removed with the electric knife and normal eruption will follow. The recom- 
mended procedure, after any acute infection is under control, is to apply a loop 
electrode about 1 em. distal to the distal cusps of the third molar. The cut is 
made with a downward sweep to the neck of the tooth. Since no tissue is at- 
tached to the enamel, the flap can be removed in one piece. The edges are then 
smoothed and lubricated with petroleum jelly or a surgical ointment. In a few 
days a scab forms which is later thrown off by the regenerating tissue beneath 
it. 

Postoperative Results.—After exposure of third molars, the postoperative 
necessities are comparable to those following a clean-cut extraction in that 
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irea. Some postoperative pain may be experienced. It can be prevented or 
easily controlled by the local application of a eugenol and zine oxide dressing or 
by sedatives. Temporary local soreness, inability to open the mouth freely, and 
transitory difficulty in deglutition are not uncommon sequences. Irrigation 
with a mild mouthwash is soothing. Complications from infection are absent. 
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Fig. 309.—-A, Unerupted third molar (patient aged 15-16) ; B, removal of tissue with a loop elec- 
trode; C, removal of bone with a sharp chisel; D, the exposure of the crown. (After Ogus.) 





Fig. 310. 


Exposure of an unerupted third molar with a tendency toward mesioangular 
mpaction. A, After the overlying gum has been removed with the electrode, the bone is excised 
ith a chisel; B, an opening is created beneath the contact points and a wire carried through 
nd looped; C, rubber wedge subsequently inserted to force tooth vertically. (After Ogus.) 





Ogus' thus commented, ‘‘Teeth move when relieved from impaction even 
‘they have stayed fully formed or developed in one position for years. Just 
as an impacted euspid will erupt when exposed for orthodontic reasons, an 
impacted third molar will erupt after the second molar has been removed. 
likewise, impacted teeth erupt in edentulous mouths following the extraction 
of teeth and the placing of dentures.’’ 
He thus expressed an opinion held by many: ‘‘The impaction of teeth 
in most instances dges not result from lack of room in the mandible. It prob- 
‘ly results from our present mode of living on a ‘mush’ diet; the third molar 
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‘ea does not get sufficient exercise to aid the erupting tooth in resorbing 
the osseous structure covering it.’’ This viewpoint may not be universally 
accepted but unquestionably his next statement is factual. ‘‘If the tooth does 
resorb the osseous structure, a more complicated problem may begin in the 
tissue covering. A break in the tissue lends itself to the invasion of micro- 
organisms and makes a fine culture medium, and acute and chronie complica- 
tions will often follow. In recent years I have observed some second molars 
with complications in eruption identical to those of the third molars; never- 
theless, one would hesitate to recommend extraction of the second molar.’’ 

My personal experiences in the employment of this prophylactic measure 
in general have been very satisfactory. My relatively few failures to obtain 
the desired results have been due mainly to the poor judgment which I exer- 
cised in selecting the eases, in weighing values, and in carrying out the correct 
operative details. The natural processes of eruption require no intervention 
prior to the point where it hecomes evident that soft or osseous tissue ob- 
struction is impeding that progress and directing the tooth into an impacted 
position or creating a locus of infection. Exposure of the crown, if indicated 
at all, becomes a matter of proper timing. The following illustrations may be 
of help to the beginner in carrying out the technique. Fig. 306 shows un- 
erupted superior and inferior third molars in the mouth of a girl 15 years of 
age. Both crowns were uncovered and the teeth erupted into good align- 
ment and ocelusion without complications. Fig. 307, A shows a case where the 
second molar was hopelessly carious. After its extraction the third molar was 
uneovered (B). The dentist was advised to install a space retainer. He failed 
to do this until the tooth had drifted somewhat mesiallvy. At that late date, 
however, the tooth was directed into a vertical position (('). The patient is now 
wearing a fixed bridge. In Fig. 308 the patient was a girl of 16 years. The 
radiograph disclosed a vertical unerupted third molar in exeellent alignment. 
1 is a photograph showing the soft tissue pad overlying the tooth. The dark 
spot on the occlusal surface of the second molar is an amalgam filling. B shows 
the incising of the overlying gum with a needle electrode, and C discloses the 
crown of the unerupted tooth immediately after the excision of the soft tissue. 
The tooth soon assumed its normal position. Fig. 309 is a drawing which illus- 
trates the technique of exposure as described. Fig. 310 is a drawing which shows 
how a slight mesioangular impaction can be directed into normal occlusion. In 
‘ig. 311 the method for creating room for a bridge is shown by a sketch. Fig. 
+12 illustrates various types of cutting and coagulating electrodes. 


(To be continued.) 
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Oral Medicine 


TREATMENT OF SOME CHRONIC LESIONS OF THE ORAL 
MUCOUS MEMBRANES 


DANIEL E. Ziskrin, D.D.S.,* Hersert F. Stivers, B.S., D.D.S.,** Greorce STEIN, 
M.D., D.M.D.,*** Austin H. Kutscuer, B.A., D.D.S.,**** anp 
MAXWELL KARSHAN, PH.D.,***** New York, N. Y. 


HIS paper deals with the attempted treatment of some chronic oral soft 

tissue lesions which are possibly of metabolic origin. The studyt centers 
about the systemic aspects of oral disease and the possibility that the oral con- 
ditions under consideration may be correlated with certain systemic factors. 


Introduction 


Animal experimentation concerned with vitamin A, methyl testosterone, 
alpha estradiol, pantothenie acid, and biotin, alone and in combination, kas 
produced significant changes in the oral mucous membranes. 

On a vitamin A deficient diet, King! found that rats developed hyperplasia 
of the gingivae including a thickening of the keratinous outer layer and sub- 
gingival epithelium. He found that the hyperplasia sometimes took the form 
of a general increase in the number of cell layers and sometimes appeared as 
fingerlike processes projecting into the connective tissue. The hyperplasia was 
generally associated with varying deegrces of cellular infiltration into the corium. 
Mellanby? produced similar changes in dogs. 

Wolbach and Howe* showed that in rats on a vitamin A deficient diet, the 
normal epithelium was replaced by stratified keratinizing epithelium in various 
parts of the alimentary tract, respiratory tract, and genitourinary tract, as 
well as in the eyes and paraocular glands. They described morphologic se- 
quences showing that the ‘‘replacement of epithelium arises from focal prolifer- 
ation of cells arising from the original epithelium and not by differentiation or 
change of preexisting cells. .. . Growth activity of epithelium is not ciminis’ ed 
On the contrary, there is convineing evidence that it is greatly augmented.”’ 

Working with monkeys, Ziskin, Rosenstein, and Drucker* found that con- 
tinued administration of vitamin A (10,000 units per day) for thirty days 
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brought about changes in the gingivae. Compared to the pre-experimental 
biopsy, slightly less keratin was present on the alveolar gingivae. The keratin 
was more easily fragmented and separated from the mass. The entire epithelial 
layer was thinner. Basal cells were reduced in number and were in more regular 
even alignment. Intercellular edema and a greater number of mitotic figures 
were noted. The corium showed an increase of vascularity and edema. One 
thousand rat units of alpha estradiol per day produced evidence of mucous 
membrane hyperkeratinization and hyperplasia. Estrogenic hormone treatment 
of the animals which had received vitamin A resulted in the overcoming of the 
high vitamin A effect, the appearance of hyperplasia of the gingivae, and the 
restoration of tissue tone. 

Injection of estrogens into normal and castrated monkeys was shown by 
Ziskin, Blackberg, and Slanetz® to cause hyperkeratinization and hyperplasia 
of the gingivae where keratin was to be found normally. Keratin was also 
produced on the surface of the areolar gingivae and on other oral mucous mem- 
branes where normally no keratin is present. Epithelial pearls appeared in the 
prickle eell layer which was hyperplastic. 

Normal male and female rhesus monkeys, and castrated male monkeys (in 
a study also including human beings) were treated by Ziskin® with testosterone 
propionate to study its effect on the gingivae and the oral mucous membranes. 
The changes were uniform in all groups. Microscopically, an increased keratin 
layer, keratin in the alveolar and areolar gingivae, hyperplasia of the epithelium, 
broader epithelial pegs, deeply stained nuclei, prominent nucleoli and nuclear 
membrane, and evidence of hyperplasia in the density and cellularity of the con- 
nective tissue were noted. Testosterone propionate was considered stimulative 
and beneficial to the gingivae. 

Ziskin, Zegarelli, and Slanetz’ tested the effects of estrogen (alpha estradiol) 
implants in female dogs. Due to an apparently toxie effect, the gingivae re- 
vealed an inflammatory condition resembling Vincent’s infection. In a few 
animals, a more severe necrosis similar to agranulocytic angina in man was 
noted. 

Ziskin, Stein, Gross, and Runne® demonstrated that rats on a pantothentic 
acid-free diet or on a pantothenic acid deficiency diet aggravated by the presence 
of zine earbonate developed mouth ulcers, hyperkeratinization of the oral mucous 
membranes, decolorization of the incisors, and marked gingival and periodontal 
neerosis. 

Ziskin, Karshan, Stein, and Dragiff® observed that rats on a diet emphasiz- 
ing biotin deficiency evidenced, upon gross examination, clear and hemorrhagic 
vesicles on the tongue of subepithelial or subdermal origin. 

Adlersberg and Sobotka’® studied the influence of lecithin feeding on fat 
and vitamin A absorption in man. They concluded that when soybean lecithin 
was administered in addition to fat and vitamin A there was a greater elevation 
of the serum vitamin A than on a high fat and vitamin A diet alone; they be- 
lieved this to be due probably to increased vitamin A absorption, and perhaps 
t» mobilization of hepatic deposits. 
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Ziskin and Silvers™ successfully treated a human case of desquamative 
gingivitis and lichen planus occurring concurrently by administering vitamin 
A and estrogens. Ziskin and Silvers’? reported successful treatment with 
estrogen of two cases in children of hypertrophic gingivitis of possible hormonal! 
origin with proliferations and desquamation of the alveolar gingivae. 

Ziskin and Zegarelli** found that estrogen ointments applied topically were 
effective in treating 12 cases of chronic desquamative gingivitis. This paper 
contains a comprehensive review of the literature on this condition. 

On the basis of the above animal experimentation and human studies, we 
selected for investigation a group of patients who had been admitted to the 
Dental Clinic of the School of Dental and Oral Surgery of Columbia University, 
with chronic oral mucous membrane lesions characterized by hyperkeratosis, 
desquamation, and ulceration. 

The patients presented with the following complaints: sensations of sore- 
ness, dryness, pain, burning, stinging; taste disturbances; thick or thin saliva; 
blister formation; ulceration; and bleeding. In some eases with no subjective 
symptoms, the lesion was discovered during routine clinical oral examination, 
the patient not being aware of it. 

Clinical examination of tongue, cheek, hard and soft palates, floor of the 
mouth, and gingival tissues revealed the following, either alone or in combi- 
nation: inflammation, desquamation, hyperkeratosis, bullae, ulcers, odors, pseu- 
domembranes, petechiae, periodontal disease, edema, hypertrophy and atrophy, 
color abnormalities, textural abnormalities, crusting, excessive salivation, and 


bleeding. A review of the literature indicates that many of these disturbances 
are highly resistant to treatment. 


Experimental 

The investigation included a comprehensive history, initial oral examination 
by three members of the research group, physical examination, Kodachrome 
photographs (repeated following significant changes), intraoral x-rays, blood 
chemistry, blood counts, Kline test, basal metabolic rate determinations, nutri- 
tion study, psychiatric interview, and treatment by at least two members of the 
research group. The present report is concerned essentially with therapy. 
Other phases of the investigation will be presented in subsequent reports. 

This report deals with 29 patients, 10 males and 19 females, ranging in age 
from 12 to 76 years. Most of the patients came to the clinic with long histories 
of unsuccessful therapy, both local and systemic, by physicians and dentists. 
They were divided into four groups on the basis of outstanding signs and 
symptoms, as follows: 


Group I.—Fourteen patients with desquamation of the oral mucosa com- 
bined with hyperkeratosis (which appeared usually in a lacy network) and who 
frequently complained of subjective symptoms. Typical illustrations appear 
in Figs. 1 and 2. 

Group II.—Six patients with uncomplicated hyperkeratosis of the ora! 
mucosa (diffused over extended areas or arranged in plaques) and who fre. 
quently had no ecompalints. Typical illustrations appear in Figs. 3 and 4. 
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Fig. 3. Fig. 4. 
_ Fig. 1.—Case 11. Example of desquamation combined with hyperkeratosis of right cheek 
before treatment. 
Fig. : 
Fig. 


—Case 11. Improved condition after treatment. 


3.—Case 16. Example of uncomplicated 
Fig. 4. 


hyperkeratosis of tongue before treatment. 
-Case 16. Improved condition after treatment. 
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Group III.—Seven patients with desquamation, ulcers, blisters, and 
pseudomembranes of the oral mucosa and who complained chiefly of soreness, 
pain, and burning. Typical illustrations appear in Figs. 5 and 6. 


Group IV.—Two patients in whom the signs and symptoms could not be 
identified with those of the other groups. 

This grouping evolved as the work progressed and was not set up arbitrarily 
at the outset. Tuberculous, syphilitic, cancerous, diabetic, and other frequently 
observed oral lesions were carefully screened from this study. 





Fig. 5. Fig. 6. 


Fig. 5.—Case 21. Example of desquamation of palate before treatment. 
Fig. 6.—Case 21. Improved condition after treatment. 


Treatment 


In hyperkeratosis vitamin A was prescribed as the principal therapeutic 
agent. If desquamation and ulceration were present, the respective sex hormone 
was used. These medicaments were used together in some cases, and Panthenol 
was frequently added in treating hyperkeratosis combined with desquamation. 
Some patients received biotin. ; 

Patients were seen at regular intervals, once a week, twice a week, or twice 
a month, depending upon the severity of the symptoms and the response ex- 
pected from therapy. The period of treatment varied from one month to six 
years. Therapy was altered as indicated by objective and subjective response. 
Administration was (1) by ingestion and (2) by topical application of medicated 
salves which were probably swallowed in part. 
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The following therapeutic agents were used: 


a. Vitamin A as Asocon*; 25,000 U.S.P. units of distilled vitamin A ester 
in a soya lecithin base; administered in dosages ranging from i to 6 capsules 
(25,000 to 150,000 units) daily. 

b. Vitamin A as the pure synthetic vitamint ; 100,000 U.S.P. units per cap- 
sule; administered in dosages of 1 to 6 capsules (100,000 to 600,000 units) daily. 

e. Panthenolt (the aleohol of pantothenic acid) ; 50 mg. tablets; adminis- 
tered in dosages ranging from 1 to 3 tablets (50 to 150 mg.) daily. 

d. Panthenol; as jelly in tubes; 5 per cent Panthenol in aqueous jelly base, 
| ounce jelly per tube; applied liberally during waking hours; recommended 
at least 10 times daily. 

Biotint ; 0.5 mg. tablets; administered in dosages ranging from 1 to 2 
tablets (0.5 to 1 mg.) daily. 

Alpha estradiol as Progynon DH§ ointment in tubes; 0.15 mg. crystalline 
estradiol per gram of ointment, 25 Gm. of ointment per tube; applied liberally 
during the waking hours; recommended 10 times daily. 

Diethylstilbestrol ; 0.6 mg. diethylstilbestrol per gram; applied 
liberally during the waking hours; recommended 10 times daily. 

h. Methyl testosterone as Oreton-M|| ointment in tubes; 2 mg. methyl 
testosterone per gram ointment; 25 Gm. ointment per tube; applied liberally 
during the waking hours; recommended 10 times daily. 

i. Soya lecithin with wheat germ as Granulestin{; administered 1 to 2 
tablespoons daily. 

j. Placebo capsules; 5 Gm. lactose sugar per capsule; administered twice 
daily. Placebo ointment as Hydrasorb; applied liberally during the waking 
hours; recommended 10 times daily. 





Results 


Due to the method of administration of therapeutic agents, it was difficult 
in most eases to evaluate exactly the effect of each agent as an entity. 


Group I.—In the treatment described below for Group I, vitamin A was 
administered in all eases and the appropriate sex hormone was usually combined 
with it. Panthenol was frequently added to these medicaments. Results** of 
therapy of 14 cases (1 to 14) of hyperkeratosis combined with desquamation of 
the oral mucous membranes were as follows: 


Vitamin A.—Cases 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, and 14. During 

b ? ’ 
period in which it was administered, sect in combination with other 
therapeutic agents, improvement was noted in Cases 1, 2, 3, 5, 6, 8, 9, 10, 11, 


a *Asocon and Granulestin for this study were supplied by Associated Concentrates, Inc., 
tlanta, Ga. 
; *Pure synthetic vitamin A, Panthenol, and biotin were supplied by Hoffmann-La Roche, 
nc., Nutley, 

tPure sy nthetic vitamin A, Panthenol, and biotin were supplied by Hoffmann-La Roche, 
Inc., Nutley, N. J. 
§Progynon DH and Oreton-M were supplied by the Schering Corporation, Bloomfield, N. J. 
Diethylstilbestrol ointment was supplied by Endo Products, Inc., Richmond Hill, N. Y. 
{Asocon and Granwtlestin were supplied by Associated Concentrates, Inc., Atlanta, Ga. 
**Details of case reports appear after the summary. 
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12, 13, and 14. Case 11 regressed with synthetic vitamin A but improved wit! 
smaller dosages of distilled vitamin A. No change was noted in Cases 4 and 7. 

The Appropriate Sex Hormone.—Cases 2, 3, 4, 5, 7, 8, 9, 10, 11, 13, and 14 
During the period in which it was administered, improvement was noted in al! 
eases. In each case it was administered with at least one other therapeutic agent 

Panthenol.—Cases 3, 6, 8, 10, 11, 13, and 14. Great improvement was noted 
in Case 11 on Panthenol alone. During the period in which it was administered 
usually in combination with other drugs, improvement was noted in Cases 3, 10 
and 13; and no change was noted in Cases 6, 8, and 14. 

Biotin.—Cases 6, 8, and 14. Slight improvement was noted in Case 8 on 
biotin alone. During the period in which it was administered, there was no 
change noted in Cases 6 and 14. 

Vitamin B Complex.—Cases 1, 2, 3, and “4. During the period in which 
it was administered, usually in combination with other drugs, improvement was 
noted in each of the cases: 1, 2, 3, and 4. 

Group II.—In the treatment described below for Group II, vitamin A was 
administered in all cases and the appropriate sex hormone was frequently added. 
Results of therapy of 6 cases (15, 16, 17, 18, 19, and 20) of hyperkeratosis of 
the oral mucous membranes were as follows: 

Vitamin A.—Cases 15, 16, 17, 18, 19, and 20. During the period in which 
it was administered, frequently in combination with other drugs, improvement 
was noted in Cases 15, 16, 17, and 18. No change was noted in Cases 19 and 20. 

The Appropriate Sex Hormone.—Cases 17, 18, and 20. During the period 
in which it was administered, always in combination with vitamin A, improve- 
ment was noted in Cases 18 and 20. Therapy was inconclusive in Case 17. 


Group III.—In the treatment described below for Group III the appropri- 
ate sex hormone was administered in all cases, frequently combined with Pan- 
thenol. The results of therapy of 7 cases (21, 22, 23, 24, 25, 26, and 27) of 
desquamation of the oral mucous membranes follow. 


Female Sex Hormone.—( All cases were female.) Cases 21, 22, 23, 24, 25, 
26, and 27. During the period in which it was administered, frequently in 
combination with other drugs, improvement was noted in Cases 21, 23, 24, 25, 
and 26. No change was noted in Cases 22 and 27. 

Panthenol.—Cases 21, 22, 23, and 27. During the period in which it was 
administered, usually with at least one other therapeutic agent, improvement 
was noted in Cases 21 and 23. No change was noted in Cases 22 and 27. 

Biotin.—Cases 21 and 27. Following the, addition of biotin to her medi- 
cation, regression was noted in Case 21 during the period in which it was ad- 
ministered. However, the patient’s general condition at this time was so poor 
that the effect of Biotin cannot be evaluated. No change was noted in Case 27. 


Group IV.—Uncelassified. Cases 28 and 29. Treatment was inconclusive 
In general, study of the case reports revealed the following effective drug 
combinations. 











a 


-_ me 


—— = te ob 


@ 
€ 
be 
& 
" 


ciate 


asad 


ie 
Le 
ey 














CHRONIC LESIONS OF ORAL MUCOUS MEMBRANES 429 


Some male patients in Group I (lacy hyperkeratosis with desquamation) 
improved with male sex hormone (Oreton) combined with vitamin A medica- 
lion; some female patients in Group I improved with female sex hormone 
(diethylstilbestrol or Progynon) combined with vitamin A. The addition of 
?anthenol was effective frequently. The addition of biotin was effective in one 
case. Four cases of Group I improved while taking vitamin B complex. 

Patients in Group II (hyperkeratosis) improved with vitamin A. Use of 
the appropriate sex hormone also seemed helpful occasionally. 

Group IIT (desquamation) patients, all female, improved with the Progynon 
or diethylstilbestrol topical medication. The addition of Panthenol in 2 cases 
was helpful. 

The treatment of the two cases of Group IV (unclassified) was incon- 
clusive. 

During the course of treatment of 7 miscellaneous cases, biotin, in dosages 
of 0.5 to 1 mg. per day over periods of treatment ranging from two to sixteen 
weeks seemed to effect slight improvement in Case 28 (unclassified) and to effect 
improvement in Case 8 (hyperkeratosis with desquamation ). 

Granulestin, when administered, was used in the capacity of an auxiliary 
to vitamin A medication in hyperkeratosis. 

Exact medicament combinations and dosages in each case are given in 
the individual ease reports. 

Observations during treatment without reference to elapsed time or medica- 
ment combinations are summarized in Table I. 


Discussion 


Certain difficulties in this study gradually became apparent. Topical 
application of ointments may have resulted in systemic effects following in- 
gestion of the material and owing to absorption through the mucous membrane 
into the cireulation. An indication of this systemic effect was the induction of 
endometrial bleeding postmenopausally which occurred in two women. 

Often during the course of treatment the symptoms described by the pa- 
tients varied greatly while the clinical picture varied only slightly. It was 
impossible, therefore, to determine whether symptom fluctuations were due to 
unobservable tissue changes or due to neurotic tendencies which illnesses of such 
prolonged and disturbing a nature quite often produce. 

Patients nearly always suffered either at the beginning of, or during treat- 
ment from eancerphobia. The ecancerphobia was frequently as difficult to 
eliminate as the disease and, in some cases, more disturbing. In fact, so many 
eurotie conflicts were revealed during the psychiatric interview that detailed 
sychosomatie and psychiatric investigations should be undertaken. 

Changes in the character and severity of the lesions oceurred which could 
1t always be correlated with therapy. There were apparently cyclical changes 
quite independent of medication. Such changes frequently obscured the effects 
treatment. Prolonged observation was required to visualize and evaluate 
therapy. The possibility of spontaneous cures, remissions, and self-limitation 
o! the disease cannot be disregarded in some eases. 


( 
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TABLE I. RESPONSE TO TREATMENT OF SOME CHRONIC LES 
GROUP-ACCORDING TO LESION I 
Initials of patients AP ,; JP ,0Q,; AR MH, RH, SA, EL; SF, ES; AS, SP JC | RM Gl 
Case number l 2 3. ] 4 5 6 7 Ss 9 10 | 11 | 12} 13] 14 15 
Type of case K K |K /|K RIiR9 J RIB (RL RIiRB9 TA }a 1&8 K 
D D D D D D D D D D D D D D 
L L L L L L L L L L L L, 
Therapeutic agentst +1t 
Distilled vitamin A +2 | +2 | +2 | O +3 | +1 O | +1 | +2 | +2 | +2 | -1)] 41 0) 42 
( Asocon ) 
Synthetic vitamin A +3 -2 l 9 
Granulestin +3 0 +2 +2 il 0 
Progynon +3 | +1t] +2 +2 +] 
0 
Diethylstilbestrol +1} +2 
0 | +2 | +1 
Oreton +2 | +1 +2 | +2 +1 
-anthenol +2 0 0 +2 | +3 +1 0) 
?anthenol cream 0 
Biotin 0 +1 () 
Vitamin B complex ‘| +3 | 42 | 41 2 7 
-2, Definite regression. +2, Definite improvement. D, Desquamation. 
-1, Slight regression. +3, Disappearance of sym- L, Lacy network. 
0, No change. toms. U, Unciassified. ol 
+1, Slight improvement. K, Hyperkeratosis. 
Therapy of at least four weeks’, or longer, duration was required before W 
any therapeutic effects could be expected. Except for Case 11, dramatic g 
effects of therapy were not observed. A period of observation (usually one C 


week) followed, if possible, the withdrawal of any drug prior to the adminis- 
tration of another. 





Over such long periods of time, despite precise descriptions, frequent Koda- 
chrome photographs, biopsies, and the observation of patients by at least two g! 
men at each visit, there was difficulty in recollecting the exact original picture. h; 
Furthermore, changes often occurred so slowly that it was very difficult to re- 
cord with accuracy changes in the condition of patients at the semimonthly th 
intervals which were required to check on the reliability of the patient’s self- ni 
medication and his general condition. Early Kodachrome photographs varied ne 
considerably in color rendition and sharpness and were found to change color to 
over long periods of time. | 

It was found difficult to control the quantity of medicated salves which | di 


the patients applied. Frequently, patients who were employed found the pre- 
seribed ten daily applications difficult or impossible. 
Granulestin, as used, may have been effective in promoting the therapeutic 


effect of vitamin A. : 

In general, side effects of the various medicaments were not common ol | dk 
severely inconveniencing. Vitamin A in two or three cases caused flatulenc til 
and gastric upset. Oreton in some instances caused a burning sensation 0! mi 
the parts to which it was applied. Progynon and diethylstilbestrol oceasionall) da 
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LESIONS OF THE ORAL Mucous MEMBRANES* 


II Ill IV 
GB EM BS JA WL | ME MB NL | MM LR VD HB SA FA | LB 
15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 
K K K K K K 
D D D D D D I U U 
2 2 2 0 0 0 
2 2 +1 0 
} 
+1} 2 2 } 
-1 
+2 +2 0 +1 +2 +2 0 
+1t 
0 
0 0 1 0 +] 0 0 0 
0 0 
0 -2 0 Ot 
+1 


*This table does not record dosages, elapsed time, or medicament combinations. 

Vitamin C, nicotinic acid, lecithin wafers, folic acid, progesterone, and desoxycorticoster- 
one mentioned in the case histories have not been included. 

tDenotes response following administration on two separate occasions. 


were found to cause nausea when swallowed. Panthenol in one case caused 
gastrointestinal disturbances, forcing reduction in dosage. Vitamin B complex 
caused nausea and flatulence in some eases. 


Summary 

Twenty-nine patients were divided according to their oral lesions into four 
groups: Group I, hyperkeratosis with desquamation; Group II, uncomplicated 
hyperkertosis; Group III, desquamation; Group IV, unclassified. 

Vitamin A, sex hormones, Panthenol, biotin, and vitamin B complex, the 
herapeutie agents used in this study, were given alone or in various combi- 
nations to patients, according to their lesions. Improvement was frequently 
noted objectively and subjectively. In only one case did the condition regress 
to a point beyond that present at the initial examination. 

Although it was impossible, in general, to ascribe specific effects to specific 
drugs, these therapeutic agents had a beneficial effect upon the lesions. 


Case Reports 
Group I 
Case 1.—The patient, A. P., showed severe lacy hyperkeratosis with 
desquamation of cheeks, lips, and mucobuceal fold. The patient received dis- 
tilled vitamin A (50,000 units per day) for seven months with general improve- 
ment. Vitamin A was withdrawn and vitamin B (Surplex, 3 tablespoons per 
day) was administered for four months. Lesion disappeared. 
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Case 2.—The patient, J. P., showed lacy hyperkeratosis with desquamation 
of the cheeks. Over a period of four years the patient received a high dosag: 
of distilled vitamin A, vitamin B complex, and Oreton paste, with genera! 
improvement. 







Case 3.—The patient, O. Q., showed extensive lacy hyperkeratosis with 
inflammation of lower lip, cheeks, tongue, and gingivae. Lichen planus of the 
hands was noted. Nicotinic acid (600 mg. per day) was administered with 
vitamin B complex (Surplex, 3 tablespoons per day) and 3 to 8 lecithin wafers 
for three months, with slight improvement. The above medication was with- 
drawn, and distilled vitamin A (75,000 to 100,0000 units per day) with Oreton 
was prescribed for twenty-four months with continued improvement. All medi- 
cation was withdrawn, and within one month marked regression occurred. The 
patient was returned to distilled vitamin A (75,000 to 100,000 units per day) 
and Panthenol (100 mg. per day) with great improvement over a period of six 
months. 













Case 4.—The patient, A. R., had lacy hyperkeratosis with inflammation 
of the cheeks and lower lip, and lichen planus lesions of the dorsum of the left 
hand, fingers, pectoral region of the back, and axilla. The patient received 
distilled vitamin A (50,000 units per day) for one week with no change. 
Vitamin A was withdrawn, and Brewer’s yeast (3 to 4 tablespoons per day) 
was administered with definite improvement for five weeks. Brewer’s yeast 
was discontinued, and vitamin B complex (Surplex, 3 to 4 tablespoons per day ) 
was administered for nine months with lecithin wafers (3 per day). At the 
end of this time the body lesions had disappeared. The mouth was greatly 
improved with only slight evidence of the previous lesion. Examination four 
years later without medication in the meanwhile showed only an oral leucoplakia. 















Case 5.—The patient, M. H., had lacy hyperkeratosis of both cheeks with 
slight but definite inflammation, and received synthetic vitamin A (100,000 units 
per day), Granulestin (1 tablespoon per day), and Progynon for four months 
with great improvement and almost complete disappearance of the lesion. 















Case 6.—R. H. had lacy hyperkeratosis with desquamation of the cheeks 
and lips. The patient received Granulestin (2 tablespoons daily) for ten 
weeks, during which time there was no change in her condition. The patient 
continued Granulestin therapy. Diethylstilbestrol salve and distilled vitamin 
A (75,000 units daily) were added for five months. At this time it was noted 
that the cheek was less keratinized. Vitamin A was withdrawn. The patient 
remained on diethylstilbestrol salve and Granulestin for three months during 
which general improvement was noted. Progynon salve was substituted fo 
diethylstilbestrol salve. Panthenol (100 to 150 mg. per day) was administered 
for two months. Condition was unchanged. Biotin (1 mg. per day) was added 
to Progynon and Panthenol with no change. 

The patient received some benefit perhaps from diethylstilbestrol an 
Progynon therapy. 
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Case 7. 


und pseudomembrane; severe desquamation with fibrin pseudomembrane on 


S. A. had severe hyperkeratosis of the tongue with desquamation 


cheeks; lesions constantly changed locale. The patient received vitamin A 
parenterally in sesame oil (100,000 units twice weekly) for two months with 
no change. The patient was given distilled vitamin A (75,000 units per day) 
and Progynon for four months. Condition was unchanged. Vitamin A was 
gradually withdrawn as the hyperkeratosis remained unchanged. The patient 
remained on diethylstilbestrol or Progynon salve for twenty-eight months. Dur- 
ing this period the general appearance was one of slow improvement except at 
the end when there was great improvement. The patient has been on Progynon 
since that time and has been seen for four months with continued improvement. 

In the second year of observation a hysterectomy was done without effect- 
ing noticeable change in the condition of her mouth. This patient improved 
over the course of years. During all this time she received topical estrogen 
therapy. 

Case 8.—E. L. had mild desquamation and lacy keratosis of the cheek. 
The patient received distilled vitamin A (75,000 units daily) and diethylstil- 
bestrol salve for one year with some interruptions due to vacation and illness. 
At the end of this period, desquamation of the lower ridge had disappeared. 
However, the lichen planus-like lesion of the right cheek and desquamation of 
the palate were still present. The patient then was deprived of vitamin A and 
diethylstilbestrol and was given biotin (1 mg. per day) for nine weeks. At the 
end of this period the desquamation appeared slightly improved. Biotin was 
withdrawn, and the patient was then put on Panthenol (100 mg. per day) for 
four weeks, at the end of which time the lesion showed no essential change. 


Case 9—S. F. had lacy hyperkeratosis and desquamation with atrophy 
of the anterior portion of the tongue, keratosis of the floor of the mouth, right 
and left cheeks, and lower lip. The patient received distilled vitamin A (75,000 
units per day), Granulestin, and Progynon for two months, after which time 
Granulestin was discontinued. Therapy continued for an additional five months, 
at the end of which time there was considerable reduction of hyperkeratinization 
of cheeks, and hyperkeratosis of the tongue had disappeared. 

Case 10.—E. S. had severe hyperkeratosis and desquamation of both 
cheeks. Medieation in the form of Oreton and distilled vitamin A (75,000 units 
per day) was administered for two months with some improvement. Panthenol 
(150 mg. per day) was added after four weeks. Roughness and cheek thickness 
were decreased and general improvement followed. 





Considerable improvement with vitamin A, Oreton, and, toward the end, 
Panthenol was noted over nine weeks. 

Case 11.—A. S., a 47-year-old man, had severe lacy hyperkeratosis with 
desquamation of both cheeks, lips, and alveolar ridges. The patient received 
distilled vitamin A (50,000 to 100,000 units per day) with Oreton and Gran- 
westin for nine months. There was considerable improvement over this period. 
All previous medication was discontinued. The patient received synthetic 
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vitamin A (200,000 units per day) for two weeks. Gastric discomfort, increased 
oral inflammation, and blistering were noted. At this point the condition was 
the same as at the initial examination. All medication was withdrawn. Upon 
cessation of medication, more acute symptoms occurred. Panthenol lozenges, 
100 mg. (2 per day), were prescribed for two months with definite improvement. 
Original medication was restored, but Oreton was found too irritating for use 
and the patient was returned to Panthenol (100 mg. per day) for two 
months with great improvement. Right and left cheeks and lips were almost 
normal and have remained normal since. 

During two years’ treatment, the mouth improved initially with the use 
of distilled vitamin A, Granulestin, and Oreton. <A severe regression occurred 
with synthetic vitamin A; complete cure was observed with Panthenol. 

Case 12.—S. P. had severe lacy hyperkeratosis with desquamation of lips, 
cheeks, tongue, and palate. The patient received distilled vitamin A (150,000 
units per day) for five weeks. After two weeks there was general improvement 
with increased inflammation in some areas. 

Case 13.—J. C. had lacy hyperkeratosis with desquamation of tongue, 
cheeks, gingivae, back, and chest. Distilled vitamin A (50,000 to 75,000 units 
per day), Panthenol (150 mg. per day), and Oreton for one month were pre- 
scribed. Some small areas of repair were noted. The patient refused further 
medication. 





Case 14.—R. M. had milky areas on the palate surrounded by areas 3 to 5 
mm. which were red and sore, and had lacy hyperkeratosis of both cheeks. The 
patient received distilled vitamin A (75,000 to 100,000 units per day) and 
Granulestin for seven months with no change. Panthenol was added for five 
weeks (150 mg. per day) with no change. Panthenol was discontinued, and 
diethylstilbestrol or Progynon was added for an additional ten months. There 
was immediate improvement of palate and cheeks within two weeks, which 
continued although subjective improvement was lacking. Dosage of synthetic 
vitamin A was increased (to 300,000 units per day). Diethylstilbestrol and 
Granulestin were discontinued. Keratinization slightly decreased. All medi- 
eation was withdrawn. Biotin (1 mg. per day) was administered for four 
weeks with no change. The patient was returned to Panthenol cream for three 
weeks and Panthenol (300 mg. per day) for three weeks with no change over 
the entire period. Over the course of treatment, there was reduction of hyper 
keratinization and inflammation of cheeks and palate. 


Group II , 


Case 15.—G. B. had hyperkeratosis of the floor of the mouth and con- 
tiguous lingual gingivae. The patient received distilled vitamin A (75,000 units 
per day) for two months. Lesion improved considerably. Granulestin (1 
tablespoon daily) was added to the therapy for two months with no change. 
Synthetic vitamin A was administered (300,000 units per day) for five months 
with great improvement. 
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This keratinized lesion appeared greatly improved with high dosage of 
synthetie vitamin A. 


Case 16.—E. M., a 17-year-old male patient, had a severe hyperkeratotic 
plaque of the tongue in a stellate pattern, and a less marked diffuse hyper- 
keratosis of the cheeks. The patient received distilled vitamin A (50,000 to 
100,000 units per day) with Granulestin (1 tablespoon per day) for six 
months with little improvement. Previous medication was discontinued. Pan- 
thenol (50 to 100 mg. per day) was administered. No change was noted in 
two months. Biotin was substituted (0.5 to 1.0 mg. per day) for one month 
with no change. The patient was placed on synthetic vitamin A (100,000 to 
600,000 units per day) for four months with considerable improvement as evi- 
deneed by a decrease in the density and area of the hyperkeratotie lesion on 
the tongue and cheeks. 

Case 17.—B. S. had extremely heavy hyperkeratosis of cheeks, alveolar 
mucosa, palate, and tongue. The patient received distilled vitamin A (75,000 
units per day) with Progynon salve for five months with slight improvement. 
Administration of vitamin A was parenterally, by ingestion, and topically. 
Dosage of vitamin A was increased (to 150,000 units per day). Progynon was 
continued. The severe hyperkeratosis disappeared but a mild hyperkeratosis 
spread to other areas. In the following four months improvement continued. 
The patient received 10,000 rat units Progynon parenterally twice weekly. 
Diethylstilbestrol was given topically for four months, and other medication was 
discontinued. Regression and spreading of the condition oceurred. All previ- 
ous medication was discontinued. The patient applied a desoxycorticosterone 
salve for six months. The lesion beeame worse. This medication was discon- 
tinued, and the patient received progesterone (2 mg. twice a week) for three 
months. There was no change. The patient was returned to distilled vitamin A 
(75,000 units per day) for six months. Peeling of the keratin oceurred with 
the appearance of inflamed and sore areas. 

Over the entire observation period it may be said that the lesions were 
improved during vitamin A and Progynon therapy, although new areas became 
involved. Under desoxycorticosterone and progesterone there was no change, 
and upon return to vitamin A considerable peeling of the keratin with the ap- 
pearanee of desquamation occurred. 

Case 18.—.J. A. had a severe hyperkeratotic lesion of the border of tongue 
and cheek. The patient received distilled vitamin A (75,000 units per day) and 
multi-vitamins for one year. At the end of six months, one lower molar was 
extracted which gave temporary subjective relief. No objective change was 
evident. Diethylstilbestrol was added at the fifth month and was continued for 
six months. This combination seemed to improve the condition markedly. The 
lesion wandered somewhat. Previous medication was discontinued. Synthetic 
viiamin A was administered (300,000 units per day) for three months. 

The patient was improved when treatment was discontinued. It would 
appear that the diethylstilbestrol was the most effective of the agents employed. 
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Case 19.—W. L. had an uleer of the tongue and slight hyperkeratinization 
of cheeks and lower ridge. The patient received distilled vitamin A (50,000 to 
75,000 units per day) for three weeks. There was no change. Panthenol (150 
mg. per day) and folie acid (5 mg. per day) were added for four weeks with 
no change. All medication was withdrawn, and vitamin A (100,000 units per 
day) for two months was prescribed without change. 


Case 20.—M. B. had mild leucoplakia of the right and left cheeks, 
pustulous psoriasis of hands and feet, and intermittent burning of tongue. The 
patient received distilled vitamin A (50,000 to 75,000 units per day) for two 
weeks, and developed inflamed areas in both cheeks. Placebo salve was added 
to vitamin A therapy. Inflammation disappeared after two weeks. Subjective 
symptoms improved. After five weeks on placebo salve and vitamin A, inflam- 
mation reappeared. Desquamated areas and lacy hyperkeratosis appeared on 
cheeks. Patient was put on Progynon. After three months of Progynon salve, 
the desquamation and lacy hyperkeratosis had nearly disappeared. 


Group III 


Case 21.—M. B., a 70-year-old woman, had severe hemorrhagic desqua- 
mation of cheeks and palate. The patient was given either diethylstilbestrol or 
Progynon and Panthenol (150 mg. per day) for three months. There was con- 
siderable improvement. Biotin was added (0.5 mg. per day) for the last five 
weeks. There was sudden regression. The patient was admitted to the hospital 
and was not followed thereafter. 


Case 22.—N. L. had severe desquamation with blister and pseudomem- 
brane formation covering large areas of the cheeks and palate which, according 
to the history, had spontaneous variations in severity. The patient received 
diethylstilbestrol salve for a period of six weeks. The lesions varied in severity 
without relation to therapy. The patient was then transferred to Panthenol- 
lanolin salve for a period of two months, during which time the severity of the 
lesions varied without relation to therapy. Medication was changed to Panthenol 
(300 mg. per day) for one month, at the end of which time lesions were very 
much the same as at the outset. 


Case 23—M. M. had mild desquamation of the upper gingivae accom- 
panied by thick, ropy saliva. The patient received diethylstilbestrol, Panthenol 
(50 mg. per day), and vitamin C (250 mg. per day) concurrently over a period 
of three months. There was some improvement of the desquamation. Follow- 
ing two months without medication, the patient’s condition was worse than 
when originally seen. The patient was returned to Panthenol (50 mg. per day), 
vitamin C (250 mg. per day), and Progynon ointment concurrently for three 
weeks, at the end of which time the condition was greatly improved. The 
patient was then put on Progynon alone for three months, during which period 
the mouth remained in good condition. 


Case 24.—L. R. had severe desquamation and hyperplasia of the tissue 
of gingival crevices and interdental papillae. The patient was put on diethy!- 
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tilbestrol salve for a period of three months. The lesion appeared larger but 
less desquamated than originally. 


Case 25.—V. N. had severe desquamation of upper and lower gingivae. 
The patient was treated with diethylstilbestrol for a period of about one year 
with accompanying periodontal treatments (consisting of the removal of cal- 
careous deposits from the teeth). During this period the patient showed fairly 
regular general improvement. 

Case 26.—H. B. had mild desquamation of upper gingivae. The patient 
received diethylstilbestrol salve for a period of fifteen months, at the end of 
which period two of three lesions had disappeared. The other lesion was im- 
proved but still present. The patient was seen in follow-up visit one year later, 
during which period no therapy had been administered. The remaining lesion 
was as last seen. 


Case 27.—S. A. had mild desquamation of the palate. The patient re- 
ceived biotin (1 mg. per day) at irregular intervals for four months, at the end 
of which time the lesions were found the same. The patient then received 
biotin (1 mg. per day), Panthenol (150 mg. per day), and diethylstilbestrol 
salve for three weeks with very little change in the character of the lesion. 


Group IV 


Case 28.—F’.. A. had a hyperemic lesion on the right cheek, 5 mm. wide 
by 1.5 em. long; it appeared desquamated and depressed and bordered by a 
grayish line. The patient received biotin (1 mg. per day) for one month. 
Slightly less inflammation was evidenced. Biotin was withdrawn, and he re- 
ceived Oreton ointment for one month with very slight improvement. The pa- 
tient was then returned to biotin (1 mg. per day) and Panthenol (200 mg. per 
day) for one month with no change. Previous medication was increased, and 
the patient received biotin (2 mg. per day) and Panthenol (200 mg. per day) 
for one month. The lesion was unchanged. Biotin was given (1 mg. per day) 
and Panthenol (100 mg. per day) for another month with no change. An 
acrylic applianee to prevent irritation by the teeth was used with and without 
a Panthenol-lanolin salve with no change. The lesion was not measurably 
different from the time of admission. 


Case 29.—L. B. had geographic tongue. The patient was given Panthenol 
(100 to 300 mg. per day) for one month. No change was noted except for 
that in the pattern of the lesion. 
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AN EVALUATION OF RECENT DEVELOPMENTS IN CARIES CONTROL 


Rosert G. KESEL, M.S., D.D.S., CHicaco, ILL, 


ESEARCH reported in the past two years has improved our understanding 

of the effectiveness of several caries control procedures. It has given addi- 
tional support to some already accepted methods and has placed in the question- 
able category some of the more recently advanced theories. I have attempted to 
classify the methods that have been given major attention into three groups: 
first, those for which sufficient evidence has accumulated to indicate that they 
are acceptable procedures; second, those for which there is evidence for their 
usefulness, but for which further research is necessary ; and, third, those methods 
which past experience and research have labeled unacceptable. The classification 
is based on my analysis of published data and with the realization that personal 
appraisal is subject to error. I have arranged the evaluation in Table I for 
clarity, to stimulate discussion, and for correction. if wrong. I have outlined 
some of the advantages and disadvantages of each procedure. 

The most effective way of controlling dental caries, in my opinion, is through 
conscientious reduction in sugar consumption. Evidence has continued to ac- 
cumulate to indict sugar as a major culprit in the production of cavities. Studies 
on human beings, on caries-susceptible animals, as well as laboratory evidence, 
show the important relationship between sugar consumption and caries produc- 
tion, between sugar elimination and earies restriction. 

During the past year an outstanding symposium on sugar and dental caries 
was sponsored by the California State Dental Association. I know that you are 
familiar with this meeting; many of you undoubtedly attended it. After reading 
the published reports,'':I am sure that a useful purpose has been accomplished. 
Thinking on this tremendous problem has been stimulated and erystallized. 
While a mass of data was presented and some issues raised which tended te 
confuse the picture, such as the prenatal effect of sugar consumption and acid 
production from tooth tissue itself, nevertheless, I think it is safe to conclude 
that sugar was not exonerated and that there was general agreement that sugar 
ays an important role in the etiology of caries. 

All of the studies in which caries has been produced in experimental animals 
ave used diets containing readily fermentable carbohydrates. I think it is 
ignificant that caries has not been produced experimentally without an agent 
hat could undergo fermentation and when the fermentable agent is supplied 
y stomach tube so that contact with the oral cavity is avoided, caries does not 
eur. An important study now underway should provide specific information 
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about the role of carbohydrates and acidogenic bacteria in caries production. 
The work in being done in collaboration between Notre Dame University and 
the Zoller Dental Clinic of the University of Chicago. 

A method has been developed for delivering and raising rats in a bacteria- 
free environment. It has progressed to the point where the bacteria-free rats 
have been fed a diet that produces a high incidence of dental caries in the 
eontrol animals. Personal communication with the workers tells us that no 
caries develops in the bacteria-free animals on this diet. Studies are now under- 
way in which the food supplied the sterile animals is contaminated with a pure 
strain of an acidogenie organism, one of the lactobacilli obtained from the oral 
eavity of an individual highly susceptible to caries. The purpose of this pro- 
cedure, of course, is to determine the possibility of producing caries by the inter- 
action of the diet and the single bacterial species in the rat mouth under these 


strictly controlled conditions. I believe this study, while slow and difficult, will 4 


make a most important contribution to our understanding of the caries etiology. 


TABLE I. CARIES CONTROL 


~ ADVANTAGES DISADVANTAGES 





1. Reduce sugar intake! a. Caries reduction a. Mass cooperation dif- 
(especially be t ween|b, Improved nutrition ficult 
meals) b. Economy 
2. Brush teeth and/or| a. Caries reduction a. Inconvenience 
“ACCEPTED | rinse mouth immedi-|b. Clean mouth b. Rigid discipline _ re- 
ae - ately after eating | quired 
3. Topical application of a. Caries reduction a. Not a mass control 
2% sodium fluoride|b. Simplicity method 
solution b. Requires dental ap- 
pointments 


1. Fluoridation of water! a. Caries reduction (?) | Not yet proved 7 
b. Mass control method 


2, Ammoniated dentifrice| a. Caries reduction (?) | Rigid discipline required 
b. Use of ‘‘natural’’ 


antibiotic 
3. Tooth impregnation a. Caries reduction (?) | a. Causticity 
“PROMISING a. Zine chloride b. Patient cooperation b. Discoloration : 
—e = b. Silver nitrate unnecessary ce. Time consuming 
4, Penicillin dentifrice Caries reluction (?) a. Sensitization ; 


b. Drug fastness 2 
ec. Discipline required : 





5. Chlorophyll dentifrice Caries reduction (?) Rigid discipline re- 
a a ame. . 
1. Calcium therapy 1, Caries not related to calcium 
metabolism 
2. Vitamin therapy 2. Caries is a dietary, not nutri- 
tional disease 
UNACCEPTED| 3. Fluoride tablets = 3 acta by completed 
4, Synthetic Vitamin K 4. Toxicity 
5. Glyeeric aldehyde 5. Toxicity 











A distinct advantage in reducing sugar consumption is not only the possibil- 
ity of reducing caries activity but also of improving nutrition. The sugar used 
in human consumption provides only calories and no other nutrient and in addi- 
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tion it is a great appetite appeaser. I was startled by a report published during 
the past year by Dr. E. Taylor Dykes. He reported a survey that was made by 
questionnaire of 23,000 school children in Oakland, Calif. It revealed the follow- 
ing: 

18.8 per cent had candy before 9 a.m. 

35.1 per cent had candy before 1 p.m. 

6.1 per cent had soft drinks before 9 a.m. 

15.3 per cent had soft drinks before 1 p.m. 

Fifty-four per cent of Oakland school children habitually consumed candy 
or soft drink before 1 p.m. and these were probably the children with a low 
total of basic physiologically required calories. 

The replacement of refined sugar calories with foods of substance will 
benefit nutrition as a whole. However, a realistic disadvantage to the control 
of dental caries by this desirable method is an uncontrollable psychological one. 
Sugar is sweet and sweetness always has a good connotation. The public appears 
to have greater regard for its sweet tooth than for its own natural teeth. Until 
there is developed a new psychological approach different from any now avail- 
able, the large scale control of caries activity through sugar reduction is wishful 
thinking. For individuals yes; for the masses, no. 

Another obvious and serious disadvantage to this means is the economy 
provided by the use of carbohydrates. They are, of course, much less expensive 
than the foods that should be substituted in order to provide better nourishment 
along with caries reduction. It appears that sugar is here to stay, and that we 
must learn to live with it with improved dental health. 

A second method that I feel is now on an accepted basis through good 
evidence that has accumulated during the past two years is the cleansing of the 
mouth immediately after eating. The results of a study designed to determine 
the effectiveness of this procedure have been published by Dr. Leonard Fosdick.* 
Over nine hundred college students were given dental examinations including 
x-ray pictures of their teeth and then were divided into two comparable groups. 
One was given a neutral dentifrice, meaning that it was neither acid nor alkaline 
and contained no antiseptic, and this group was instructed to brush the teeth 
immediately after each meal and if possible after the ingestion of sugar contain- 
ing substances between meals. If brushing was not possible, the subjects were 
instructed to rinse their mouths vigorously with water. The rationale for this 
procedure is sound. There is good laboratory evidence that the maximum 
production of acid occurs within five minutes to a half hour after the ingestion 
of readily fermentable carbohydrates. If the fermentable material can be 
removed from the mouth before the chemical reaction occurs caries activity 
should be reduced. 

During the first year of Dr. Fosdick’s study, the 526 test subjects showed 
a D.M.F. reduction of 63 per cent compared with the control group containing 
306 subjects. The study was continued a second year but the contrast between 
the test and control groups was not nearly as great during the second-year 


period. During the Second year the test subjects had a reduction of 26 per cent 
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over the controls. The difference was not due to any lack of improvement in 
the test subjects, but rather to the fact that the controls showed a decided im- 
provement in their caries experience during the second year. It is suggested 
that a plausible reason for this improvement among the controls was an aware- 
ness that they developed of the value of oral hygiene performed soon after eat- 
ing. So much publicity has been given to this procedure through various 
channels that individuals of college age might be expected to change voluntarily 
their hygiene procedures. 

The results reported by Dr. Fosdick have statistical significance and are 
the first controlled studies reported to justify the use of the toothbrush as a 
weapon against tooth decay. An advantage of this procedure in addition to 
caries control is the maintenance of a clean mouth. This feature should have 
a beneficial effect on other oral conditions and should provide an impetus for 
better mouth health. The disadvantages of this procedure, of course, are its 
inconvenience and the rather rigid discipline that it requires. Toothbrushing 
immediately after eating cannot be considered a convenient routine. Therefore, 
the discipline that would be required to reduce caries incidence in large numbers 
of individuals will be difficult to obtain. There is suggestive evidence in Dr. 
Fosdick’s report that rinsing the mouth vigorously with water immediately after 
eating fermentable material reduces the incidence of caries. He cited one col- 
lege where the drinking fountain was close to the candy counter and less caries 
was observed in this group who presumably found it more convenient to rinse 
the mouth after the sugar consumption. The possibilities of flushing the mouth 
with water or with an antiseptic solution should be further explored as such a 
procedure could be more easily adopted than the habitual use of the toothbrush 
after eating. 

A third procedure for reducing caries activity that has received general 
acceptance is the topical application of a 2 per cent sodium fluoride solution 
to the clean, dry tooth surface. Much evidence has accumulated through a num- 
ber of studies by different investigators indicating a caries reduction of approxi- 
mately 40 per cent through this precedure. An advantage of this method is 
its apparent simplicity. A study recently made by the Illinois State Health 
Department suggests that the rather superficial prophylaxis that has usually 
preceded the topical application can be eliminated if the individual will brush 
his teeth well for at least two weeks prior to the application. 

This study done on school children in Edwards County, IIl., indicates that 
the youngsters who brushed their teeth in the classroom twice each day over 
a two-week period prior to the application of the fluroide solution showed a 
reduction in caries at the end of one year comparable to that observed in the 
group that was given a prophylaxis by a dental hygienist. An earlier study 
had indicated that the topical application of fluorides to teeth that had not 
had a prophylaxis secured only half the protection. 

The reported fluorine studies do not indicate whether this preventive treat- 
ment is more effective in controlling certain types of cavities than it is for 
others. It would be interesting to know whether or not the surfaces that are 
easily contacted with the fluoride solution are the ones that secure the greatest 
protection. 
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A study reported about a year ago indicates that the areas of contact or 
close approximation are the ones least likely to be contacted by the topical appli- 
cation of a solution.® The investigator, Dr. Besic, demonstrated that ions or 
molecules of a solution diffuse with difficulty into the areas of contact between 
spherical solid bodies, be they teeth or steel balls, when they are immersed in a 
liquid. A suggested reason for this lack of diffusion is a thinning out of the 
solution in the area of contact, resulting in a reduction in the concentration of 
ions in that area. His observations suggest that the narrow pits, fissures, and 
the areas close to the contact point should be least protected by the fluoride 
solution. Special effort would have to be made to contact these most susceptible 
areas if the maximum protection is to be secured. This method, of course, re- 
quires dental appointments and the time of trained personnel which complicates 
its usefulness as a mass control method. 

The simplest method yet suggested for reducing caries activity is the fluori- 
dation of drinking water. According to the surveys made by the United States 
Public Health Service and others, children residing in areas where the drinking 
water contains approximately one part per million of fluorides have about a 60 
per cent lower caries experience rate. About six times as many children in 
these communities show no dental caries experience as do those in areas where 
the drinking water is fluoride free, and there is a decrease of 75 per cent in the 
loss of first permanent molars. 

A number of studies have been set up to determine whether or not the 
artificial fluoridation of the water supply in the test communities will obtain 
the same caries protective benefit without increasing any toxic manifestations. 

Recently a report on one of the water fluoridation studies was published 
giving results observed during the first three years.° The towns involved in this 
experiment are Newburg and Kingston, N. Y., On May 2, 1945, the Newburg 
water supply had its fluorine content brought up to 1.0-1.2 parts per million. 
The Kingston water supply was left fluorine free. There are approximately 
3,400 children under study in Newburg and 2,800 children in Kingston. The 
dental examinations were made with the aid of mouth mirrors and sharp ex- 
plorers. : 

Judged on the basis of decayed-missing-filled teeth per 100 permanent teeth, 
there has been a 30 per cent reduction in new cavities in Newburg contrasted 
to Kingston. The savings in first permanent molars, the most susceptible of the 
permanent teeth, amounted to 18 per cent on a D.M.F. basis. The greatest 
benefits were noted in the younger age groups where the teeth had been exposd 
to the fluoride water throughout their erupted period. 

Dr. David Ast, in coneluding his report, stated that the data published are 
preliminary and that it will be necessary to continue the study through 1954- 
1956 to obtain desired information. Similar reports have been coming from 
studies in Wisconsin where a number of communities have fluoridated their 
drinking water. 

In 1949 the American Water Workers’ Association gave official acceptance 
to the practice of water fluoridation, and at a meeting of the State and Terri- 
torial Dental Health Directors on June 9, 1950, it was unanimously recommended 
that artificial fluoridation of public water supplies be encouraged subject to 
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the approval of the state and local health authorities and the dental and medical 
professions. This recommendation has the approval of the United States Public 
Health Service for use where the community can meet and maintain the standards 
required by the state health authority. 


A recent report has been made of the fifteen-year fluoridation study that 
is under way in Evanston, IIl., under the direction of Dr. J. R. Blayney.’ The 
examinations reported were made in the post-fluoride period from observations 
on 6- to 8-year-old children. These children showed an increase in the caries 
rate for the deciduous teeth during the post-fluoride period. However, statis- 
tical analysis indicated a marked reduction in the caries prevalence in their 
permanent teeth. While the assumption could be made that the sodium fluoride 
had greater effect on the permanent teeth than on the deciduous teeth because 
the permanent teeth had been exposed to the fluoride water for almost their 
posteruptive life, Dr. Blayney felt that the trend is as he stated ‘‘far from con- 
elusive. It cannot be assumed at this early time, and cannot be contributed to 
chance, that the changes that have taken place are necessarily due to the addi- 
tion of sodium fluoride.’’ 

Dr. Blayney’s attitude is conservative, but perhaps rightly so in view of 
the fact that most all of those who are studying this phase of caries control agree 
that the long term studies under way should be concluded before final decisions 
ean be drawn. 

The use of ammoniated dentifrices for caries control has been considered 
in the previous paper. 

Another method for caries control that has been widely used in the last 
few years is the so-called tooth impregnation technique advocated originally by 
Dr. Gottlieb. The rationale for this procedure as reported by its investigators 
is based on a different concept of caries etiology than the one more widely held 
which is based on the belief that the predominant destructive factor in cavity 
production is the dissolution of the hard tooth tissue by acid. The theory behind 
the tooth impregnation procedure is that the organic components of the teeth 
are initially attacked by the carious process and provide inroads into the tooth 
tissue for bacterial invasion. A 20 per cent solution of potassium ferrocyanide 
is used to precipitate a 40 per cent solution of zine chloride previously applied 
to the clean, dry tooth surface. It is believed by the proponents of this tech- 
nique that the organic structures are so cecluded by this impregnation with the 
zine iron salt that bacteria can no longer enter them and that these organic 
structures are rendered less susceptible to proteolysis. 

A check on the effectiveness of zine chloride and potassium ferrocyanide 
in influencing the proteolysis of organic material has been reported during the 
past year. Coagulated egg albumin was exposed ‘to the action of zine chloride 
and potassium ferrocyanide and then to the action of the proteolytic enzyme 
trypsin. It appeared from these studies that the zine chloride-potassium ferro- 
cyanide enhanced the proteolysis rather than hindered it. Dentine specimens of 
extracted teeth were given an impregnation treatment and then were subjected to 
the action of trypsin. Normal dentine was not affected by trypsin, but when 
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the dentine was first decalcified it was found to be digested to the same extent 
with or without treatment with zine chloride and potassium ferrocyanide. This 
observation coincides with that of Dr. Milton Engle, who has demonstrated 
through histochemical procedures that the organic matrix of dentine is not affec- 
ted by such proteolytic enzymes as hyaluronidase and collagenase unless the 
dentine is first subjected to acid.’ 

These observations do not necessarily refute the clinical effectiveness of the 
impregnation treatment but they do raise some doubt as to the rationale used 
to justify the treatment. 

Another question that has been raised about the so-called Gottlieb concept 
of caries during the past year concerns the emphasis that is placed on the yellow 
pigmentation seen in the sections of extracted carious teeth prepared for micro- 
scopic study. It has been intimated by Gottlieb that this pigment is formed by 
proteolytic bacteria acting on the organic structures of the teeth, and that 
perhaps Staphylococcus aureus was involved in the pigment production. Dreizen 
and Spies found that oral strains of lactobacilli singly or in combination with 
acidurie streptococci and staphylococci, while fermenting glucose in highly acid 
medium, may react directly on the enamel and dentine proteins to produce pig- 
ment which resembles both chemically and physically the naturally occurring 
counterpart in carious tooth tissue."° They indicated that such substances as 
methyl glyoxal, acetyl carbinol, and glyceric aldehyde can react with tooth 
proteins to form melanoidins. Their findings suggested that the yellow and 
brown pigments noted in carious tooth tissue may be produced from substances 
liberated during the degradation of glucose by pure and mixed cultures of oral 
lactobacilli. 

The first controlled effort to determine the clinical effectiveness of the 
impregnation technique was done under the auspices of the New York State 
Health Department.'' One hundred seventy-nine school children between the 
ages of 12 and 15 were employed and the teeth in one half of the mouth were 
impregnated while those in the other half were left untreated. According to 
the published results 28 per cent of the upper teeth on the untreated side became 
carious whereas 24.8 per cent of those on the treated side did likewise. For the 
lower teeth, 17.3 per cent on the untreated side became attacked along with 17.5 
per cent of those on the treated side. This study was of one year duration, 
hardly enough for earies control observations. The effectiveness of this method 
for earies control and the rationale upon which it is based need further study. 

Silver nitrate long has been advocated for caries prevention but it, too, 
needs more study. While there is a wide variety of expression in the dental 
literature about its efficiency, controlled studies have not been conducted on a 
sufficiently large seale to justify any conelusion. It is known that silver nitrate 
has an action on both the organic and inorganic structures of enamel but what 
its effectiveness is in controlling caries activity is not known. 

A decided advantage in tooth impregnation with zine chloride or silver 
nitrate is the fact that patient cooperation and discipline are unnecessary. If 
beneficial results are obtained they are accomplished without patient effort. 
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Their disadvantages are that they do require the time and skill of trained per- 
sonnel for their application. Then, too, they are caustic and silver nitrate can 
produce a marked discoloration in the tooth tissue. 

It was only logical following reported observations on the striking effect 
of penicillin on the oral bacterial flora to find penicillin advocated as a caries- 
reducing agent. Preliminary studies done on laboratory animals showed that 
when penicillin was contained in the drinking water or when the animals’ teeth 
were brushed with a penicillin-containing dentifrice, a reduction in caries ex- 
perience was obtained.'’* ** Early reports also indicated that when a penicillin 
dentifrice or mouthwash was used in the human oral cavity a reduction occurred 
in salivary lactobacilli counts. However, a study conducted on orphanage 
children using a penicillin dentifrice under unsupervised conditions produced 
no caries reduction.“ 

A more recent report deals with 409 children who brushed their teeth under 
supervised conditions in the school classroom.'® Two hundred thirty-five chil- 
dren brushed with a tooth powder containing 500 units of potassium penicillin 
per gram, 174 with a similar powder lacking in penicillin. The children brushed 
once daily in the school room and were instructed to brush at home morning and 
evening. The results of the study show an approximate decrease of 50 per cent 
in earies activity of those children who used the penicillin powder. These 
results indicate that the effect of the penicillin was significant. 

The problem of penicillin sensitivity arises but according to the above report 
a minor amount of sensitivity was observed. Only two children were dropped 
from the program because of what appeared to be an allergy to one or more 
ingredients of the tooth powder. Further studies were conducted on inmates 
of penal institutions and private patients who used the penicillin dentifrice for 
three months. Twenty-eight or only 0.65 per cent showed manifestations similar 
to those observed in the school study and the same conclusions were drawn, 
namely, that the majority of these manifestations were not related to the penicil- 
lin but were produced by some other ingredient in the dentifrice. The usual 
estimate of the number of people sensitive to penicillin in the population is 
about 8 to 10 per cent, but this percentage of reactions was in no way observed 
in this study. The usual manifestations of penicillin sensitivity through oral 
contact are soreness of the throat and tongue, dryness of the lips, burning sensa- 
tions throughout the mouth, some impairment of taste, the development of ex- 
foliative lesions or fissures at the labial commissures. 

The rationale of penicillin therapy for caries control originally was predi- 
eated on its influence on the bacterial flora of the mouth. Contrary results were 
obtained in this study.’® Despite the 50 per cent reduction in clinical caries 
activity, there was no significant change in lactobacilli counts. It might be 
assumed that this result was due to the development of penicillin-resistant lacto- 
bacilli. However, in some carefully done bacterial studies, it was found that 
there was no increase in the number of penicillin-resistant lactobacilli in the 
mouths of the children using the penicillin dentifrice. It would seem that there 
must be some other explanation for the failure of the lactobacilli counts to coin- 
cide with the reduced caries activity. 
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The results to date indicate that penicillin may prove to be a useful means 
of combating tooth decay. However, the possibility of penicillin sensitivity and 
the production of penicillin-resistant organisms of the pathogenic variety other 
than lactobacilli must be carefully studied. 

Another antibiotic that may prove beneficial to oral health including reduced 
caries activity is chlorophyll. Chlorophyll is the catalytic agent that I am sure 
you know brings about the photosynthesis of starch from carbon dioxide and 
light in plant life. It apparently has the property of stimulating cell metabolism 
and has been found useful in promoting the physiologic healing of injured 
tissue. It also seems to have an antibacterial action but in test tube experiments 
this ability is not outstanding. Its action against microorganisms is due prin- 
cipally to its effect on the tissues of the host rather than directly on the bacteria 
themselves. This action might raise some doubt as to its specific usefulness in 
caries control. However, preliminary studies in which chlorophyll was fed in 
the drinking water in a 1-500 dilution to Syrian hamsters on a caries-producing 
diet demonstrated a marked reduction of caries in the female sex.’’ Male 
animals who received this anti-caries treatment apparently did not show similar 
improvement. I am not yet aware of an explanation for this sex linkage. 

A preliminary report has been made on the effect of chlorophyll on oral 
lactobacilli ecounts..5 A dramatic reduction in oral lactobacilli was secured 
through the use of chlorophyll tooth paste. The paste known as ‘‘Chloresium’’ 
was used twice a day, one of the times being after breakfast. Within ten days 
from the time the chlorophyll therapy was begun 26 per cent of the subjects 
had negative lactobacilli counts. After a twenty-six week period, 90 per cent of 
the fifty subjects using the ‘‘Chloresium’’ were free of lactobacilli. Subsequent 
checks by other investigators have not observed comparable reductions, perhaps 
heeause the manner of brushing was not exactly duplicated. 

I understand that a large scale clinical study is to be started soon to deter- 
mine the effectiveness of ‘‘Chloresium’’ tooth paste in caries reduction under 
controlled conditions and conclusions should not be made about it until this 
study is completed. There have been accompanying reports of improvements in 
soft tissue conditions about the oral eavity through the application of chlorophyll 
and likewise on the reduction of mouth odors following its use. These features 
should enhance the use of this agent in caries control if clinical studies prove it 
effective. 

[ should mention briefly some of the agents recommended in the past that 
in the light of present knowledge appear to be unacceptable. One is caleium 
therapy. There has been, and I understand still is, some belief that caries can 
be reduced through the consumption of additional calcium in the form of tablets 
or capsules. Many studies have indicated that caries is not related to calcium 
metabolism and no good evidence has ever been produced that increased caleium 
intake, per se, would reduce earies activity. The same may be said for vitamin 
therapy. While vitamins undoubtedly are lacking in our modern diets and 
while it is often desirable to fortify the diet for the sake of improved nutrition, 
there is no demonstrated effectiveness in earies control of increased vitamin con- 


sumption. In fact; in the case of pellagrins and others with demonstrable 
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vitamin B complex deficiency states a reduction in caries activity has been 
reported.’” 2° Perhaps the lack of B vitamin is associated with lowered caries 
experience because of the utilization of the B complex in the chemical process 
of degrading carbohydrates to acids. 


Fluoride tablets for the prevention of dental caries also come under this 
category. Fluorides in this form have little contact with the dental enamel and 
there is no good evidence that the fluoride content of the enamel in the completed 
and erupted tooth can he increased by fluoride ingestion. The use of fluoride 
tablets would seem to be entirely irrational. 

Synthetic vitamin K, more properly known as menadione, and glycerie alde- 
hyde have been suggested and studied for the possibilities they might offer as 
caries inhibitors. They are enzyme poisons and their rationale is to reduce or 
inhibit fermentation by rendering the responsible enzymes inactive. It is hoped 
that they might be combined with the fermentable carbohydrates so that the 
consumption of the latter would not result in rapid acid production in the oral 
cavity. The rationale is excellent, but the possibility of toxicity through the 
continuous ingestion of such material over a period of years has not been ruled 
out. In a test on laboratory animals, glyceriec aldehyde in a earies-producing 
diet did not prove to be an effective caries deterent.”? 

In summary, there is good evidence that we have three established means 
for caries control: (1) reducing the consumption of refined carbohydrates, (2) 
cleansing the mouth immediately after eating, (3) the topical application of a 
2 per cent sodium fluoride solution to the clean, dry tooth surface. There are 
other promising methods, but further study is necessary to make their effects 
more convincing. 
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CLINICAL APPLICATIONS OF ACTH AND CORTISONE 


W. O. THompson, M.D., F.A.C.P., Cuicago, IL. 


Introduction 
¥ HAS been known for a long time that the adrenal cortex plays an important 
role in body metabolism. The very fact that the adrenal glands are essential 
for life shows their importance in the body economy. However, it is only in 
the last few years when active therapeutic agents have been available that we 
have been able to secure precise information concerning the role of the adrenal 
glands and their specific effects in the body. 

In the late twenties an active adrenocortical extract was developed with 
which it was possible to maintain life for fairly long periods in adrenalectomized 
animals. <A satisfactory commercial extract was not developed until about 1934. 
This was a watery extract, which was relatively free from adrenaline and had 
some influence on both electrolyte and carbohydrate metabolism. 

A few years later desoxycorticosterone was isolated from the adrenal glands 
and prepared synthetically. This caused a retention of sodium, elimination of 
potassium, and an inerease in blood pressure. It had little or no effect on 
carbohydrate metabolism. However, it was fairly effective in maintaining 
patients with Addison’s disease over a long period of time. It had the advantage 
that it was relatively insoluble in body fluids, and a single implantation of 
pellets would maintain an adequate concentration of hormone for a period of 
four to six months. This material did not produce optimum improvement, 
presumably because of its lack of effect on carbohydrate metabolism. 

About ten years ago Kendall isolated an amorphous material from the 
cortex which he called Compound E. This was later identified as cortisone and 
prepared synthetically. It affects primarily carbohydrate metabolism, although 
it does have some effect on sodium and potassium metabolism. The best treat- 
ment of Addison’s disease at the present time would appear to be the combined 
idministration of desoxycorticosterone and cortisone. 


Functions of the Adrenal Cortex 
In any discussion of the adrenal cortex it is well to bear in mind its fune- 
tions. There are three main ones which have been discussed in the paper on 
the physiology of the endocrine glands. They are: 
1. Control of sodium and potassium metabolism. 
2. Gluconeogenesis (conversion of protein to carbohydrate). 
3. Androgen production. 


From the Department of Internal Medicine, University of Lllinois, College of Medicine, 
he Research and Educational Hospital, The Grant Hospital, and The Henrotin Hospital. 

Read before the Seyenth Annual Seminar for the Study and Practice of Dental Medicine, 
he Desert Inn, Palm Springs, Calif., Oct. 18, 1950. 
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The influence of the adrenal cortex on sodium and potassium metabolism 
and its influence on carbohydrate metabolism both appear to be essential for life. 
The production of androgen is not, although androgen production by the 
adrenal cortex does play an important role in body metabolism. 

The adrenal medulla produces adrenaline, which is not essential for life, 
but production of adrenaline does stimulate production of adrenocorticotropic 
hormone (AcTH) by the anterior lobe of the pituitary, which in turn stimulates 
the functions of the adrenal cortex. Adrenaline may stimulate the pituitary 
through some hypothalamic mechanism. 

A delicate balance exists between the anterior lobe of the pituitary and 
the adrenal cortex. The pituitary produces adrenocorticotropic hormone, which 
stimulates all of the functions of the adrenal cortex, and the hormones thus 
produced by the adrenal glands inhibit the production of actu by the pituitary. 

It follows that hypoadrenalism may be primary and the result of some 
disturbance in the adrenal itself, such as tuberculosis, or secondary, and the 
result of lack of adequate stimulation by the pituitary. The secondary type 
is seen in patients with chromophobe adenomas and in patients with Simmonds’ 
disease. In the secondary type the characteristic bronze pigmentation observed 
in patients with destruction of the adrenal glands is not seen. 


Metabolic Effects of ACTH and Cortisone 


Cortisone and actu produce similar effects but in different ways. One 
substitutes for the gland and the other stimulates it. When they are adminis- 
tered in large doses to individuals with normal adrenal function, they may 
produce the following effects: 


1. An increase in the fasting blood sugar and a diabetic type of sugar 
tolerance curve. This effect is noted primarily in potential or mild diabetics, 
in whom severe diabetes may be induced. In individuals with a normal islet 
mechanism in the pancreas there is usually not much effect on carbohydrate 
metabolism, and the concentration of sugar in the blood does not show much 
change. 

2. Retention of sodium and elimination of potassium. This effect is greater 
with actH than with cortisone. With large doses of AcrH and sometimes 
with large doses of cortisone the retention of sodium chloride and water may 
be so great that a generalized anasarca develops with swelling of the legs, 
ascites, and pleural effusion. Reduction in concentration of potassium may 
reach serious proportions. It is very important in the administration of AcTH 
and cortisone to follow carefully the concentration of sodium, potassium, and 
sugar in serum. If the potassium shows much reduction, some suitable potas- 
sium salt should be administered daily by mouth.’ 

3. Increase in blood pressure. The increase is usually not very great and 
varies a great deal from patient to patient. 

4. Increased excretion of 17-ketosteroids. acrH produces this effect by 
stimulating the production of androgen, and cortisone may produce it by econ- 
version in the body. 
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The administration of both acrH and cortisone in large doses often pro- 
duces a syndrome resembling Cushing’s disease. In addition to the chemical 
changes outlined above there develops a typical round moonlike face and 
swelling of the abdomen. Typical purplish striae have not been noted. As 
a result of the increased production of androgens hirsutism may develop in 
the female and aene in both sexes. The Cushing-like manifestations usually 
disappear when the administration is discontinued. 

Treatment with actu and cortisone should be looked upon as still being 
in the experimental stage. They are both potentially dangerous in large 
doses, and both should be given with great care. There is not much evidence 
} available on the effect of prolonged administration. Most of the observations 
have been made in patients who have received the materials for short periods 
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of time. 

We do not have enough evidence to say whether their administration will 
result in the conversion of potential diabetes to permanent diabetes, and we 
do not know definitely whether or not all of the manifestations of Cushing’s 
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syndrome which develop will disappear. 
Clinical Applications 


In March, 1949, Hench and Kendall of the Mayo Clinie reported that the 
administration of cortisone would cause very striking improvement in patients 
with rheumatoid arthritis. They were led to try this material because of the 
improvement which had been noted in patients with rheumatoid arthritis, 
when they became pregnant or developed jaundice. In both instances the 
excretion of adrenal corticoids in the urine was known to be increased. 

Hench reported that it was necessary to give 100 mg. of cortisone daily 
in order to produce maximum improvement in rheumatoid arthritis. It has 
since been noted that a great deal of improvement may occur with a much 
smaller dose, and some patients may require much more. 

It was soon noted that cortisone in large doses would abort attacks of 
acute rheumatie fever and allergic asthma and produce a great deal of im- 
provement in gout. ‘It was also noted that a great deal of improvement could 
he induced in patients with disseminated lupus erythematosus. The joint 
manifestations and the skin lesions would disappear, and the patients would 
feel very much better. The kidney lesions did not appear to be influenced 
favorably. 

Shortly after cortisone was used in rheumatoid arthritis, acrH was tried 
by various investigators, and has since been used more than cortisone. It was 
considered to be superior to cortisone because it stimulates all of the funce- 
tions of the adrenal cortex, whereas cortisone affects primarily carbohydrate 
metabolism. 

Investigations were started all over the world, and it was soon noted that 
\cTH and cortisone produced striking improvement in periarteritis nodosa, 
dermatomyositis, and psoriasis. 

In patients with pneumonia, regardless of the type, the temperature would 
drop to normal and the x-ray evidence of the disease would diminish, in spite 
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of the fact that pneumococci might continue to proliferate and might even 
be present in the blood stream. In patients with pulmonary tuberculosis the 
temperature would also drop to normal, the x-ray evidence of tuberculosis 
would diminish, and there would be a sense of well-being, in spite of the fact 
that tubercle bacilli were still being reproduced. When the administration was 
discontinued, a severe exacerbation of the disease might develop. 

It was noted that the administration of acrH and cortisone would often 
cause the temperature in febrile patients to drop to normal, regardless of the 
cause. 

It has recently been reported that acrH exerts a favorable influence on 
burns, although the data are very limited. Its administration appears to re- 
duce the severity of postoperative reactions. 

The full significance of the observations with acrH and cortisone is still 
to be worked out. They do emphasize the very important role which the 
adrenal cortex plays in tissue metabolism, and they have focused attention 
on the ‘‘ general adaptation syndrome’’ of Selye. 

According to Selye the adrenal cortex plays a very important role in 
marshalling the resistance of the body to all types of stress and strain, in- 
eluding trauma and infection. According to this investigator the adrenal 
responds in different ways to various types of stress. He would explain hyper- 
tension as being the result of overproduction of a desoxycorticosterone-like 
material and certain types of diabetes as the result of overproduction of a 
cortisone-like material. 

Browne suggested we must modify our conception of all diseases in the 
light of recent work with cortisone and actu. It is his opinion that the 
adrenal cortex plays an important role in all diseases, and that we must re- 
orient our ideas on the nature of immunity, fever, and other fundamental 
problems. 

In order to explain their beneficial effects in rheumatoid arthritis, acute 
rheumatic fever, allergic asthma, dermatomyositis, and periarteritis nodosa, 
it has been suggested that they modify some fundamental allergic mechanism 
in the body. 

There is no doubt about the importance of the adrenal cortex, but it is 
very important to separate fact from fancy. It is difficult to see how the 
adrenal cortex plays an important role in such conditions as bronchiogenic 
carcinoma or carcinoma of the gastrointestinal tract. However, the recent 
work on the adrenal does represent the beginning of a new chapter in medi- 
cine, which will cause the modification of a great many of our ideas. 

It is an interesting fact that the effective dose of cortisone in rheumatoid 
arthritis (100 mg. daily) is much greater than the dose necessary to maintain 
patients with Addison’s disease (20 to 30 mg. daily). We cannot, therefore, 
strictly regard rheumatoid arthritis and related diseases as being the result 
of adrenal deficiency. 

The administration of cortisone appears to inhibit temporarily all fune- 
tions of the adrenal cortex, and the administration of acrH appears to inhibit 
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temporarily all functions of the anterior lobe of the pituitary. actH probably 
produces a beneficial effect in some patients with exophthalmic goiter by caus- 
ing a reduction in the output of thyrotropic hormone. It is very interesting 
that the administration of one hormone from a complex gland of internal 
secretion may inhibit all of its functions. Observations of a similar type have 
been made on the testis. The administration of large doses of testosterone 
propionate inhibits both the function of the interstitial cells of Leydig and that 
of the seminiferous tubules. 

The influence of actu and cortisone on the various collagen diseases ap- 
pears to be pharmacodynamic rather than physiologic in nature. With all 
steroid hormones we must consider these two effects. Improvement in pa- 
tients with carcinoma of the breast as a result of the administration of tes- 
tosterone propionate occurs only with very large doses and should be regarded 
as a pharmacodynamic effect. 


Summary and Conclusions 


A brief outline is given of the physiologic basis for the use of acTtH and 
cortisone and of their clinical applications. The physiologic and pathologic 
changes produced by these two materials have thrown new light on the im- 
portant role of the adrenal cortex in body metabolism. 

There are definite dangers associated with their administration in large 
doses and, for the present, they should be used only by competent investigators 
under earefully controlled conditions. 











PHYSIOLOGIC AND THERAPEUTIC ASPECTS OF PEPTIC ULCER 


A. C. Ivy, Pa.D., M.D.,* Cuicago, ILL. 





ROM 5 to 12 per cent of our population have peptic ulcer at some time of 


life. As a result of this great prevalence of the disease and the many 
interesting and practical problems it presents, there have been a great number 
of studies on the physiologic and therapeutic aspects. Resulting from in- 
vestigations in the laboratory and clinie much has been learned in these cate- 
gories. 

Regarding ‘‘the cause,’’ first of all, we have learned that there does not 
appear to be a single cause, and that there are many factors operating. We 
may interpret the existence of gastroduodenal ulceration to indicate that an 
imbalance has occurred between the factors which tend to injure the mucosa 
and the factors which tend to protect it. 

The injurious factors are several, and it appears certain that the presence 
of hydrochloric acid is one of the essential ones. Some of the evidence for 
this is as follows: (1) We and many other gastroenterologists have never 
seen a patient with peptic ulcer and achlorhydria when both were properly 
demonstrated. (2) Peptic uleer occurs only in those portions of the gastro- 
intestinal tract where there is contact with acid. This is true, for example, 
in the case of such anomalies as Meckel’s diverticulum in which the occasional 
occurrence of ulcer is always associated with the presence of some misplaced 
gastric mucosa. (3) As a group, patients with duodenal ulcer secrete more 
acid with or without stimulation than normal persons. This is not true of 
patients with gastric ulcer, who tend to have low acid output; this fact is an 
intriguing and unsolved problem. (4) Treatments of many kinds which some- 
how decrease gastrie acidity give clinical benefit to patients with uleer. (5) 
Caffeine and aleohol, which are strong stimulants for gastrie secretion, are 
definitely aggravating for ulcer patients. 

Other injurious factors include mechanical factors such as rough food, 
irritants other than acid (such as condiments), vascular disturbances, infec- 
tions, toxic and allergic factors, and endocrine influences. 

The psychogenic factor deserves special mention. Clinical observation 
as well as statistical study confirm that mental upsets tend to precipitate re- 
currences of ulcer. However, a clear definition of the role which this factor 
plays is lacking. That is, there is no consistent description of personality 
patterns or conflict situations. Nor is there satisfactory explanation of the 
ways in which such things would so alter the digestive tract as to produce 
and maintain a peptic ulcer. 

Read before the Seventh Annual Seminar for the Study and Practice of Dental Medicine, 
The Desert Inn, Palm Springs, Calif., Oct. 17, 1950. 

*Vice-President in Charge of the Chicago Professional Colleges and Head of the Depart- 
ment of Clinical Science, University of Illinois. 
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Protective Factors.——Evidence of an impairment of local defensive factors 
is provided by the fact that peptic uleers occur in characteristic places and 
are localized. There is a well-established increase in susceptibility to ulcera- 
tion beyond the pylorus, increasing with the distance. Such factors as changes 
in mueus secretion or in duodenogastrie regurgitation have been proposed 
without much support as predisposing toward ulceration. In general there is 
less known about defensive mechanisms than about the aggressive ones. 


Therapeutic Aspects 
rom the foregoing it can be reasoned that one kind of surely effective 
treatment would be the abolition of secretion of acid by the stomach. This is 
{ a pharmacologic aim on which much is being done with only modest results 
to date. It is, in our opinion, the most promising approach on the basis of 
the information we have on etiology. 

Lacking the means to suppress acid output, our best treatment to date 
is to neutralize this acid by antacid medication and frequent feedings. There 
are numerous auxiliary measures of more or less importance. 

We try to teach our ulcer patients to ‘‘slow down”’ and ‘‘take it easier,’’ 
to live more hygienically, and regard this as valuable. However, there are no 
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' controlled data to show whether actual psychiatric treatment is helpful. 
Other methods failing, surgical measures are undertaken. All of those 


whieh are successful in a large percentage of cases have in common the result 
of greatly decreasing acid secretion. 

In summary it could be ventured that the future therapy of peptic ulcer 
may evolve as follows: 

1. Development of an orally effective agent to block the secretion of acid 
by parietal cells. This probably awaits further information from the labora- 
tory on the intimate mechanism of acid secretion. 

2. Following elucidation of more critical factors in the etiology of ulcer, 
particularly from the standpoint of ‘‘resistanee,’’ it is to be hoped that some 
therapeutic agent can be found to act in the most desirable pharmacologic 
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manner, namely, against these causative factors. 
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Anesthesiology 


CLINICAL EXPERIENCE WITH DEMEROL COMEDICATION 
IN DENTAL LOCAL ANESTHESIA 





S. R. Nepoua, D.D.S., SourH Norwa.k, Conn. 





HE development of potent and relatively nontoxic local anesthetics and 

their judicious application by the dental profession have played a tremendous 
part in revealing to the public the full value of scientific dental therapy. This 
is particularly true as it pertains to conservative or operative dentistry. 

The discovery of procaine (Novocaine) by Einhorn, and the subsequent 
introduction by Braun of procaine combined with epinephrine for conduction 
and infiltration anesthesia established local anesthesia as a practice builder for 
the dentist and as a boon to patient and dentist alike. The next forward steps 
were the introduction of nordefrin (Cobefrin) by Winter,’ and that of phenyl- 
ephrine (Neosynephrin) by Tainter.2 These drugs proved to be entirely ade- 
quate as substitutes for epinephrine, and combined with procaine offered wider 
latitude in the administration of local anesthetic solutions. Patients for whom 
epinephrine had previously been contraindicated were now able to undergo the 
majority of dental operations painlessly where in the past they were subject 
either to systemic discomfort produced by epinephrine or to suffering because 
of inadequate levels of local anesthesia. 

The development of better tolerated drugs led to the more extensive appli- 
cation of local anesthesia for restorative dentistry, with a consequent realization 
that there was a need for more potent solutions. The 2 per cent procaine solu- 
tions in common use were adequate in most cases for simple cavity preparation, 
but there was developing an increasing recognition that it was not infrequently 
difficult. to obtain sufficiently profound anesthesia for the preparation of sensitive 
cavities and of the more extensive and prolonged crown and bridge abutments. 
Lovestedt? apparently was the first to report, in 1944, on the use of stronger 
procaine solutions for such cases as early as 1934, and Reithmuller* in 1941 
reported on the addition of 0.15 per cent tetracaine (Pontocaine) to the standard 
2 per cent procaine solution with nordefrin 1:10,000 for the same purpose. 

With these, the dental profession has at its command an array of local 
anesthetic solutions that makes available maximum control of pain for the 
majority of dental operations and for the majority of patients. There still 
exists, however, that fringe of patients who, despite the availability of the nearly 
perfected local anesthetic solutions, contemplate and approach dental procedures 
with intense dread. Despite our ability to eliminate pain to a great extent, 
there still remains the adequate control of psychologic strains and stresses. 
Sedation or premedication with barbiturates has been our only ‘‘crutch’’ in 
handling these individuals, but experience has shown that it rarely controls 
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the intense emotional or ‘‘anxiety’’ state. Also, its effect varies considerably 


from patient to patient from a completely negative or unduly delayed reaction 
to one in which cooperation is severely affected. 

In April of 1947 Copen® reported on a new concept in local anesthesia 
which he termed comedication and which consisted of the injection of a local 
anesthetic solution in combination with Demerol (meperidine HCl). His results 
indicated that here was a technique which promised the desired degree of 
relaxation and control of the ‘‘anxiety state’? and which raised the pain 
threshold significantly higher than the local anesthetic when used alone. His 
technique involved the addition of a predetermined dose of Demerol to the local 
anesthetic solution. Fifty-five cases were reported, in which doses of 12.5 mg., 
25.0 mg., and 37.5 mg. were used, depending upon the case. Dr. Copen made 
the recommendation that the dentist’s first trial with comedication should be 
confined to 12.5 mg. doses until confidence has been gained with experience. 
An important point is that when more than one injection is necessary, as is 
the general case in surgery, the dentist reverts to the use of his standard solutions 
without Demerol. The observation is also made that the peak effect of the 
Demerol is reached within ten minutes after injection and continues for 
approximately forty-five minutes. 


In a discussion of local anesthesia in cardiac patients, Fink® reported on 
the use of a combination of Demerol, procaine, and penicillin. Some of the 
patients were escorted by their physicians who recorded such things as pulse 


rate and blood pressure during the operations. The author found that the 
combination adequately eliminated surgical pain, controlled infection, and 
produced a state of complete relaxation and cooperation. The point is raised 
that the Demerol may produce a slight dizziness which passes uneventfully, and 
he recommended that the patient be kept in a reclining position until ready 
to operate. 

Early in 1949, Oman and Sherman’ reported to the New York Section of 
the International Association for Dental Research the results of an extensive 
study of Demerol in: previously prepared cartridges of Novocaine-Pontocaine- 
Cobefrin. The investigation was conducted under strictly controlled conditions, 
in nonselected patients, with 25.0 mg. and 50.0 mg. doses of Demerol incor- 
porated in each eartridge of the local anesthetic. The dose of Demerol for the 
average 150 pound patient was determined to be 35.0 mg., and appropriate 
adjustments were made for children, physical condition, age, and weight. The 
authors pointed to the marked antisialogogue effect of the Demerol and its value 
in many specified operative procedures. Copen also discussed this point in his 
paper. Abramson® also reported on the use of Demerol with dental procaine 
solutions. Doses were generally 25.0 mg. for adults and 12.5 mg. for children. 
His experience was very wide, covering 750 patients, and at the time of writing 
he stated that there did not appear to be any contraindications. 

After reviewing the then published material we obtained from the manu- 
‘acturer* in December, 1949, a supply of cartridges containing Novocaine 2 


*Cook-Waite Laboratories, Inc. 
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per cent, Pontocaine 0.15 per cent, and Cobefrin 1:10,000, combined with three 


different doses of Demerol. These were 25.0 mg., 37.5 mg., and 50.0 mg. per 


cartridge and it was decided that we would be extremely conservative in the 
early stages of our study. The solutions were at first used only in those patients 
with known records as being uncooperative, éxtremely apprehensive, and at 
times recalcitrant when undergoing dental treatment. 

Case records were maintained for a series of 140 cases with careful records 
made of the patient’s age, weight, physical condition, and previous history or 
attitude toward, and cooperation during, dental treatment. After the series 
was completed, analysis of the doses of Demerol required to obtain best results 
was made and these were averaged for statistical purposes and to confirm, if 
possible, the operator’s judgment in selecting the future proper doses for the 
needs of the patient. 

A few of the case records maintained during this period follow. 

Case 1.—Miss D. R., aged 22, 102 pounds, with a low basal metabolic rate 
and slightly anemic, was a very nervous patient. She usually experienced 
tremor and perspired profusely after receiving an injection of procaine with 
epinephrine. While these side effects were reduced when Novoeaine with 
Cobefrin was used, she continued to be very tense during operative procedures. 

This patient was injected with N-P-C-Demerol (25.0 mg.) for the prep- 
aration of two large Class V cavities. Ten minutes after the injection Miss 
D. R. was completely relaxed. The cavities were prepared and filled, with 
complete patient cooperation. 

Case 2.—Mr. D. S., aged 40, 160 pounds, was in good physical condition. 
The patient received N-P-C-Demerol (50.0 mg.) at two consecutive visits. 
Each time we prepared three teeth for cast veneer crowns and then proceeded 
to take copper band impressions of the individual teeth, plaster impressions 
of the same quadrant of the mandible, and the usual wax bite. This was 
followed by impregnation of the three teeth. 

Ordinarily all these operative procedures would disturb even a calm 
patient. They very often leave the teeth quite sensitive, and before dismissal 
the average individual would invariably complain of discomfort. Mr. D. S., 
however, remained relaxed and pleasant during both appointments, each of 
which lasted approximately one and one-half hours. When asked if he had 
experienced any unusual sensation, such as euphoria, his answer was in the 
negative. The patient remarked that no pain or discomfort was experienced 
and this, he believed, contributed to his calmness. 

We administered the same anesthetic, N-P-C without Demerol for two 
subsequent appointments. During the third appointment we tried the gold 
crowns on the six abutment teeth and took plaster impressions. At the next 
appointment we merely tried the gold bridgework on the same abutment teeth. 
We found the patient cooperative, but not relaxed, even though these two 
appointments were of comparatively short duration and definitely less painful. 

When Mr. D. S. returned for the cementation of the bridges, he requested 
that the combined solution be administered and admitted that after the last 
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two visits he appreciated the efficacy of N-P-C-Demerol. We injected N-P-C- 
Demerol (50.0 mg.) as we did on the first two visits. The bridges were 
‘emented, and we observed that the patient’s anxieties had been completely 
allayed, leaving him in a calm frame of mind and in a receptive mood for the 
treatment. 

The occlusal reconstruction being performed on the mandibular teeth 
nvolved all but the anterior teeth, and in spite of the fact that the subject 
ordinarily salivates profusely, it was not necessary to use a saliva ejector 
to cement the bridges on the six abutments. 

In this particular case N-P-C-Demerol served a threefold purpose. It 
eliminated the pain of cementing the restorations, it relaxed the patient, and 
it alleviated the difficulties sometimes experienced with excessive salivation. 


Case 3.—Mr. W. T., aged 20, 170 pounds, excellent physical condition, was 
a patient who become very apprehensive when undergoing treatment. During 
cavity preparations he perspired profusely, and his muscular tonus increased 
even when N-P-C was administered in conjunction with nitrous oxide analgesia. 

N-P-C-Demerol (50.0 mg.) left this young individual completely relaxed 
within ten minutes. Three extensive cavities were prepared and filled. The 
euphoria was moderate, and Mr. W. T. did not perspire at all. He did not 
require gas analgesia as he usually did. Instead of the habitual grievance we 
received a compliment. 

Case 4.—Master J. B., aged 7, 70 pounds, had never before been to a dentist. 
Mrs. B., the boy’s mother, related that he was suffering from toothaches for 
weeks but refused to enter a dental office. The child was very apprehensive. 

We proceeded to examine the boy’s teeth and found that his pain originated 
from one or more of four deep cavities discovered in the lower left posterior 
teeth. N-P-C-Demerol (25.0 mg.) was injected. The reaction was excellent. 
He was so relaxed that he almost fell asleep. The entire four cavities were 
prepared and filled. 

The fact that this boy’s fears and anxieties were allayed by N-P-C-Demerol 
was very gratifying, but even more rewarding was the confidence which this 
onee distrustful child now had in dental attention. 

Case 5.—Mrs. B. G., aged 45, 139 pounds, refused to undergo treatment 
‘or ten years, because she suffered excruciating pain during an extraction. This 
patient had a very restless sleep the evening prior to her visit to the office. She 
admitted that the mere thought of dental treatment was dreadfully disturbing. 

N-P-C-Demerol (50.0 mg.) was administered, and after ten minutes the 
apprehension was replaced by a feeling of buoyancy and confidence. The two 
extractions were performed, and she left the operating room with a happy 
attitude. Appointments were made to extract the remaining pathologic teeth. 


Case 6.—Mrs. G. S., aged 68, 140 pounds, had hypertension and arterio- 
sclerosis. Her blood pressure was taken and found to be 190. She was ad- 
inittedly apprehensive and very much concerned about the effects which an 
extraction might have on her heart. 
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N-P-C-Demerol (25.0 mg.) was administered and within fifteen minutes 
the patient’s anxieties were allayed. The injected tooth was extracted, and 
Mrs. G. S. was dismissed calm and relaxed. 

The sedative reaction brought about by N-P-C-Demerol in this patient 
proves its efficacy in cases of cardiac disability. 

Case 7.—Mrs. R. M., aged 40, 130 pounds, had suffered a nervous break- 
down. A thorough roentgenographic and clinical examination showed that it 
was necessary to extract her twelve remaining teeth, eight maxillary and four 
mandibular. An alveolectomy of the upper and lower jaws was also essential 
for proper prosthodontia. 

The patient was extremely apprehensive when she entered the operating 
room for the first treatment. An inferior alveolar injection of N-P-C-Demerol 
(50.0 mg.) was administered. Within a half-hour the four mandibular teeth 
were extracted and the mandibular alveolectomy completed. Patient coopera- 
tion was at a maximum for the entire thirty minutes. 


TABLE I. DosSaGE TABLES BASED ON AGE AND WEIGHT GROUPS 


AGE GROUP AVERAGE DOSE WEIGHT GROUP AVERAGE DOSE 
To 10 To 25.0 mg. 51- 70 25.0 mg. 
11-20 32.2 mg. 71- 90 25.0 mg. 
21-30 36.2 mg. 91-110 25.0 mg. 
31-40 41.8 mg. 111-120 33.7 mg. 
41-50 44.2 mg. 121-130 33.7 mg. 
51-60 50.0 mg. 131-150 33.8 mg. 
61-70 25.0 mg. 151-170 43.4 mg. 

Over 170 50.0 mg. 


At the following appointment the patient was less apprehensive and more 
confident. Again N-P-C-Demerol (50.0 mg.) was administered. This time the 
eight upper teeth were extracted and an alveolectomy performed on the maxillae. 
It is likely that had it not been for her satisfactory first experience, the second 
phase of the oral surgery would never have been performed. 


TABLE II. CLINICAL RESPONSE To N-P-C-DEMEROL MEDICATION 


RESULTS ATTRIBUTABLE TO MEDICATION 


l l RELAX- 
ATION 
WITH 
| RELAX- | DROWSI- EU- FAINT- 
PATIENT TYPE NO. NONE | ATION NESS PHORIA ING NAUSEA 
Normally cooperative 19 1 15 3 1 . - 
Tense, anxious, appre- 77 2 56 16 8 2 5 
hensive 
Extremely nervous 26 4 16 3 - - 
Hysteria, tears, etc. 8 1 8 - 1 - - 
Resistive 8 2 5 ies 3 2 - 
Symptomatic, cardiac, 2 1 1 - - - - 
ete. 


In addition to the average weight and age dosage data shown in Table I, 
which were obtained from the individual case records, it has been possible to 
accumulate statistics pertaining to the over-all results obtained. Table II 
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summarizes the results of the administration of N-P-C-Demerol in patients 
classified in various categories based on our experience during previous appoint- 
ments and also their psychic condition at the time of their treatment. 


Discussion 


Demerol hydrochloride, according to the Council on Pharmacy and Chemis- 
try of the American Medical Association,® produces a slight sedative and a 
decided analgesic action and, unlike morphine, is not a potent hypnotic. It is 
stated that although it has not been possible to demonstrate the development 
of physiologic dependence in animals, the drug does possess a moderate degree 
of addiction liability. The development of tolerance to Demerol has been 
demonstrated in man and it can produce a euphoria in some individuals. It 
has been shown that it may be substituted for morphine in addicted individuals, 
with prevention of the morphine withdrawal syndrome. 

However, Batterman,'® in a report on the clinical effectiveness and safety 
of Demerol, also discussed the question of tolerance and stated that while the 
possibility of addiction after extended administration cannot be excluded, it 
was impossible to establish with any certainty that tolerance occurs. It is felt 
by the author [sic] that the occurrence of addiction is not a factor of concern 
with this method of administration when we consider the small doses which 
are recommended for dental procedures and the fact that the medication is 
entirely controlled by the dentist. 

Demerol is considered a nareotiec under the provisions of the Harrison 
Nareotie Act, and a formal narcotic order is required to obtain it, whether it 
be in the form of the pure solution or combined with dental procaine solutions. 
The caution mentioned by Copen that supplemental injections, when necessary, 
be made with the local anesthetic solution without Demerol added is important. 


Summary 


Clinical experience with Novocaine-Pontocaine-Cobefrin and Demerol in 
140 patients produced: (1) Better-than-average local anesthesia and enabled 
thorough, painstaking operations with maximum patient cooperation. In 
operative dentistry there was noted a marked and highly desirable antisialogogue 
or atropine-like action. (2) Novocaine-Pontocaine-Cobefrin with Demerol sue- 
cessfully controlled apprehension and anxiety and assisted materially in dis- 
pelling deep-seated fears of dental procedures. (3) Novocaine-Pontocaine-Cobe- 
rin with Demerol produced a 2 per cent incidence of undesirable side effects 
such as nausea, fainting, and dizziness. Incidence of euphoria was slight, 8 
per cent, marked, 80 per cent, and pronounced, 10 per cent. (4) Average doses 
with which best results were obtained were up to 25.0 mg. per cartridge for 
he child, 37.5 mg. for the average adult, and up to 50.0 mg. for the well- 
ourished, robust 150 pound adult. 
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Oral Pathology 


PERIPHERAL FIBROMA (EPULIS) THAT CONTAINS A 
CEMENTUM-LIKE SUBSTANCE 





Epwarp (, Starne, D.D.S., RocHESTER, MINN. 


IBROMAS which result from proliferation of connective tissue from the 
periodontal membrane and which oceur in the periapical region are con- 
verted either to normal bone or to a ealeified substance, the nature of which 
more closely resembles cementum. In many instances the individual fibroma 
may contain both. However, in most of them the formation of the cementum- 
like substance is the dominant feature.**° Peripheral fibromas, or so-called 
fibrous epulides which arise from the periodontal membrane, may contain eal- 
cified material, which is more often normal bone, but may also inelude ce- 
mentum, That cementum is presént in these growths has been demonstrated.® 
Bernier,' in a diseussion of fibrous tissue lesions of the oral cavity, has this 
to say: ‘*Those tumors arising from the periodontal membrane, a modified 
and specialized periosteum which is capable of producing both bone and ce- 
mentum, are of considerable interest. Under the stimulus necessary to ¢all 
forth a neoplastic change we would expect to see either pure fibromas or those 
containing either nondescript calcified material, bone, cementum, or any com- 
bination of these structures. What will be produced in the tumor is dependent 
upon the degree of differentiation attained by the tumor elements at the time 
of neoplasia and by the area of periodontal membrane specifically involved 
n the change. If the tumor arises from the fibrous tissue immediately ad- 
jacent to the cemental surface of the tooth, it is likely that cementum will be 
formed. If, on the other hand, it arises from the connective tissue adjacent 
to the alveolar wall, bone will be produced. These are the two extremes, and 
all transitions between ean be expected.”’ 
The following ease is one in which a ealcified peripheral fibroma had 
undergone extensive calcification very similar to that which oeeurs in fibromas 
situated in the periapical regions. 


Case Report 


A woman 36 years of age was admitted to the Mayo Clinie on April 1, 1949. Clinical 
examination revealed a growth which was situated in the edentulous lower right first molar 
gion. It filled the entire space formerly occupied by the crown of the missing tooth and 
extended anteriorly to force the second premolar out of alignment. There was also some 
extension bueeally and lingually. Its upper border was limited to the plane of occlusion 
the adjoining teeth, no doubt by pressure from the occlusal surfaces of the upper teeth. 
The growth was covered by an unbroken mucous membrane and felt very dense and hard. 
I: had been noted first ten years previously. 


From the Section om Dental Surgery, Mayo Clinic. 
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Roentgenologic examination revealed a radiopaque mass which had the radiographic 
appearance of dense bone suggesting an ossifying fibroma in which the calcified material 
was bone. However, since the radiopaque mass was detached and separated from the 
bone of the alveolar process, the possibility that the calcified material might be similar to 





Fig. 1.—Peripheral fibroma which has undergone calcification and which is situated 
between the lower right second premolar and second molar. a, Appearance in the dental 
roentgenogram. b, gross surgical specimen, which was covered by a dense, smooth-surfaced 
mucous membrane. 





Fig. 2.—a, Cross section showing calcified material in the inner portion of the growth 
(hematoxylin-eusin, x10); b, section through the peripheral margin showing covering epithe- 
lium and a calcified substance which more closely resembled cementum than normal bone. A 
normal spicule of bone is indicated by the arrow (hematoxylin-eosin, x40). 


that often seen in periapical fibromas could be entertained. Destruction of the alveolar 
process had denuded the distal and apical surface of the root of the second premolar 
(Fig. 1, a). 

The tumor was removed on April 6, 1949, with the patient under local anesthesia 


It was movable and easily removed by cutting across the broad pedicle with scissors. A 
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trough in the mandible at this point was carefully curetted. The second premolar was 
extracted with forceps. Hemostasis was accomplished by touching the edges of the wound, 
surgical diathermy being used. 

The gross specimen measured approximately 2.5 by 2.0 by 1.5 em. (Fig. 1, b). It was 
a hard mass, covered by a firm, normal-appearing mucous membrane. Microscopic examination 
of sections cut at various levels revealed an inner zone of connective tissue containing an 
appreciable amount of calcified substance (Fig. 2, a). A photomicrograph made at the 
peripheral margin is shown in Fig. 2, b. It reveals a slight hyperplasia of the epithelium. 
Directly under the epithelium there is a fairly wide layer of connective tissue separating 
it from an underlying zone which consists of connective tissue in which spherical-shaped 
calcified bodies of varied sizes are present. Some of them are undergoing fusion to form 
larger bodies, and on the surface of these a cementoid substance is deposited to produce 
the larger compact calcified masses seen in the central portion of the tumor. A few scat- 
tered normal-appearing spicules of bone also are present. The microscopic appearance is 
very similar to that which often is seen in fibromas which are derived from the perio- 


dontal membrane and which occur in the periapical region. 


This case is of interest because it presents a peripheral fibroma in which 
an appreciable amount of calcification took place, and the calcified substance 
present more closely resembled cementum than normal bone. The presence of 
sparsely distributed cementicles in some. other peripheral fibromas has sug- 
gested that this might oceur. 

Since the lesion was situated in an edentulous space, its origin is prob- 
lematic. However, the nature of the calcified substance present suggests that 
it was derived from a periodontal membrane. 
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MULTIPLE POLYPS OF THE BUCCAL MUCOUS MEMBRANE* 





RicHarp 8. Cotman, D.D.S.,** Boston, Mass. 





ULTIPLE polypi and papillomata, which occur with varying frequency 

in many regions of the body, are quite rare in the oral cavity. Since 
there have been only a few cases reported, a brief survey of similar occur- 
rences and those on other epithelial surfaces seems indicated for comparison. 

Single papillary lesions occur rather commonly in the mouth, but multiple 
**papillomata’’ have been described only rarely. Levy-Bing and Gerbay' re- 
ported a case in which a 22-year-old man under treatment for syphilis ex- 
hibited small oral tumors ‘‘similar to ordinary genital proliferations.’? Some 
of these lesions were hemispherical and sessile, while others were more vol- 
uminous and peduneculated. Although no microscopy was ineluded in this 
report, a diagnosis of multiple papillomata was made. 

Thoma? illustrated a case in which multiple papillomata were present on 
the tongue. Ewing*® described papillomata of the fungiform papillae of the 
tongue in children, and Riga’s disease, in which multiple papillomas on either 
side of the lingual frenum result from the irritation of coughing in pertussis. 
He also described ‘‘diffuse bueceal papillomatosis,’’ in which a large portion 
of the tongue and floor of the mouth are covered by papillomatous growths; 
many of these may undergo carcinomatous change. Eggston and Wolff* 
stated that multiple papillomas occur in the region of the lingual tonsil and 
the dorsal papillae of the tongue. They deseribed a diffuse papillomatosis of 
the tongue, mouth, and pharynx oceurring particularly in children, with oc- 
casional involvement of the larynx, trachea, and esophagus. 

On the skin, two groups of multiple verrucous diseases have been de- 
scribed. The first group is composed of verrucae of virus etiology, and in- 
eludes a variety of lesions. The papillomata of this group are characterized 
by localized acanthosis and hyperkeratosis. The underlying papillae are de- 
pressed and the papillary body stretched and flattened. Those epidermal 
cells which are infected undergo granular degeneration.’ The second group 
is regarded to be of neoplastic etiology, and is described by dermatologists as 
a group of lesions in which hyperkeratosis and papillomatosis are found.® In 
the respiratory tract, multiple papillomas occur infrequently. Ringertz’ de- 
seribed multicentric papillomatosis of the nasal cavity. Eggston and Wolff? 
deseribed ‘‘soft’’ papillary exerescences in the nose and paranasal sinuses. 
and multiple papillomas of the pharynx. They also occur in the larynx, es- 
pecially in children, and sometimes involve the bronehi.* * 

Multiple true papillomata are known to occur in the breast, gal] blad- 
der, urinary tract, stomach, intestine, and ovary. 

From the Department of Oral Pathology, Beth Israel Hospital. 

*There is considerable confusion in the literature regarding the usage of the terms 
“polyp,” “polyposis,” ‘“papilloma,”’ ‘“‘papillomatosis,” and “papillary excrescence.” Various 
authors use a wide variety of criteria for their choice of terms, and some use them inter- 
changeably. We prefer to reserve the term “papilloma” to denote true neoplasia. Since the 
lesions described in this report do not, in our judgment, meet the criteria for true neoplasia, 


the term “papilloma” will not be used except in quoting other authors. 
**Present address: 32 Weequahic Ave., Newark, N. J. 
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Case Report 
The patient, a 66-year-old white woman, entered the hospital for treat- 
ment of postgastrectomy syndrome. In the routine physical examination 
multiple exerescences were noted in the buccal mucous membranes. The pa- 
tient stated that she had been aware of these lesions ‘‘for years,’’ but had not 
known them to be as large as at present. 
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Fig. 1. Fig. 2. 
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Fig. 3. Fig. 4. 


Figs. 1 and 2.—Clinical appearance of the papillary tumors, covering the mucosal surface 
both cheeks. 
Fig. 3.—Low-power section of one tumor. 


Fig. 4.—High-power section, showing parakeratosis, acanthosis, vacuolization of epithelial 
lls, inflammatory infiltration of connective tissue. 
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Examination revealed multiple gleaming, smooth white masses covering 
a large area of the buccal mucous membranes, and varying in size from 1 to 10 
mm. They were flat, and ovoid in shape. Many of the lesions appeared con- 
fluent, but close examination revealed that they overlapped slightly, each 
being attached to the underlying mucosa by a broad pedicle. There was 
slight erythema of the mucosa surrounding the tumors. (Figs. 1 and 2.) 

Microscopie examination of one tumor revealed an ovoid mass composed 
of a loose, edematous connective tissue covered by a markedly thickened 
epithelium with broad, blunt rete pegs (Fig. 3). The epithelium showed a 
distinet acanthosis while the surface consisted of a parakeratotie layer. Vacu- 
olization of the epithelial cells in some areas was striking. The connective 
tissue was sprinkled with inflammatory cells, chiefly plasma cells, lympho- 
cytes, and some histiocytes. Numerous capillaries were seen (Fig. 4). 


Summary 


A ease is reported in which multiple papillary excrescences occurred on 
the buccal mucous membranes. The white, flattened tumors were so numerous 
as to appear confluent, but on close examination were each seen to have a 
broad pedunculated base. The tumors were characterized histologically by 
acanthosis, parakeratosis, and vacuolization of epithelial cells. There was no 
ulceration of these lesions, or other evidence of neoplastic degeneration. 
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THE DISTRIBUTION OF PROTEOLYTIC AND ACIDURIC BACTERIA 
IN THE SALIVA AND IN THE CARIOUS LESION 
GEORGE W. Burnett, B.A., M.A., D.D.S., Pu.D.,* WASHINGTON, D. C., AND 
Henry W. Scuerp, B.S., Pu.D.,** RocHESTER, N. Y. 





Introduction 


ARIOUS workers have investigated the possibility that the organic, 

rather than the inorganic, matrices of enamel and dentine are the sites 
initially attacked in dental caries. Pfaff’ was probably the first to postulate 
that putrefaction (proteolysis) of food about the teeth caused dental decay, 
without actually having a clear coneept of the process. Among the first 
American advocates of this mechanism were Mayr? and Stockwell,’ although 
neither was able to produce caries in vitro with putrefactive bacteria. 
Arkovoy* claimed to have produced a softening of dentine and enamel of teeth 
by exposing them to alkali-producing bacteria. From the description of his 
experiments, however, it is impossible to determine how his in vitro caries 
was produced. Miller? and Goadby® were the first to isolate proteolytic bac- 
teria from the earious lesion. Miller believed that these organisms might 
initiate the lesion by attacking the organic membrane of enamel but that they 
lysed the organic matrix of dentine only after its decalcification. Goadby, on 
the other hand, thought that decalcification necessarily preceded proteolysis 
in either dentine or enamel. 

Baumgartner? and Fleischman*® believed that proteolytie bacteria pro- 
duced the carious lesion in enamel by invading along certain organie path- 
ways. While penetrating the enamel these bacteria were presumed also to 
produce acids which destroyed its inorganic substance. Malleson® contended 
that bacteria could penetrate the organic material surrounding the enamel 
prisms. Brammer and Brauer'’ published photomicrographs showing intact 
organic pathways in human enamel and bacteria invading them. They be- 
lieved that this observation indicated that the organic lamellae of enamel, 
rather than its inorganie substances, were initially attacked in caries. Kraus" 
and Barker’? examined histologic sections of advancing caries in enamel and 


The data presented in this paper were taken from a thesis submitted in June, 1950, by 
George W. Burnett to the University of Rochester in partial fulfillment of the requirements 
for the degree, Doctor of Philosophy. The study was supported by a Contract (W49-007 
MD 394) between the University of Rochester and the Army Medical Service Research and 
Development Board, Office of the Surgeon General, Department of the Army. 

*Major, D.C., United States Army; Graduate Dental Fellow in Bacteriology, University of 
ltochester, School of Medicine and Dentistry. Present address, Dental Division, Army Medical 
ervice Graduate School, Army Medical Center, Washington 12, D. C. 

**Associate Professor of Bacteriology and Immunochemistry, University of Rochester, 
School of Medicine and Dentistry. 
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found that the organic lamellae were initially destroyed. DBibby'* seems to 
have been the first to show by experimental methods that the organic sub- 
stance of enamel could be destroyed in vitro by certain fungi and actinomy- 
cetes. He found, however, that many of the common proteolytie bacteria 
were ineffectual, and for this reason he concluded that a partial resistance of 
the tooth to the carious process might be afforded by the organic matrix of 
enamel. 

More recently, at least three groups of investigators'* ' '® '% 15 advanced 
support for the concept that dental caries is the result of the attack of bae- 
teria upon the organic matrices of enamel and dentine, with or without the pres- 
ence of deealcifying acids produced by acidogenic bacteria. The initial con- 
clusions of Hinds and Gottlieb, and of Nuckolls, Frisbie, and Saunders were 
based largely on information obtained from histologic studies of the carious 
lesion. Pineus’s evidence was obtained through bacteriologie studies, but his 
attempts to find a microorganism that could attack the organie matrix of 
enamel or dentine have been generally unsuccessful. 

With a view to elucidating the role of proteolytic bacteria in the carious 
process, we have investigated their abundance and distribution in the saliva 
and in various stages of the carious lesion, where they should be found regu- 
larly if they are etiologically significant. Even though present, their activities 
would be greatly influenced by other types of bacteria in the lesion, notably 
the acidurie or acidogenie bacteria. We have determined, therefore, the dis- 
tribution of both proteolytic and aciduric bacteria in the saliva from mouths 
in which there were carious teeth and from mouths in which there were not: 
in enamel lesions; and in the superficial and deep levels of dentinal lesions. The 
action of these organisms upon intact and decalcified dentinal tissues, and the 
nature of the flora of the advancing dentinal carious lesion (forefront of the 
lesion deep in dentinal caries) have been investigated also, and will be consid- 
ered in subsequent publications. 


Methods 


The stimulated saliva specimens used in this study were obtained from 
clinie patients and from medical school personnel between 9:00 a.m. and noon. 
This period for collection of saliva was chosen because of its convenience 
and, more importantly, because it decreased the variation attributable to pos- 
sible fluctuations in the bacterial content of saliva collected at different periods 
of the day. The patient, previously examined by the use of explorer and 
mouth mirror and by roentgenograms, chewed a small piece of wax consisting 
of a mixture of equal parts of paraffin and beeswax, and the saliva sample was 
collected during a ten-minute period. While the method of examination of 
the patient did determine the presence or absence of carious lesions within 
partial limits, it could not indicate whether the carious process was active at 
the time of the examination. The presence or absence of open carious lesions, 
however, might be expected to affect the nature of the oral microbial flor 
whether the carious process was active or not. 
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The collected saliva specimens were diluted decimally in Douglas’ broth 
according to the medium to be used for plating and to the number of bacteria 
expected to be present, as judged from the results of pilot experiments. The 
dilutions, of necessity, were quite variable since the number of cultivable or- 
ganisms on the various media covered a wide range. 

Specimens of the carious lesions of enamel and dentine were obtained 
from extracted teeth maintained aseptically after extraction. A constant 
sample, weighing approximately 10 mg., was removed from different levels 
of the lesion with a No. 66 dentine excavator within one hour after extraction. 
This sample was disintegrated and diluted in Douglas’ broth. Two methods 
which yielded comparable results were utilized for disintegration. At first, 
the samples were homogenized in a constant amount of broth by the use of a 
sterile mortar and pestle. Later, samples were placed in broth containing 
glass beads and disintegrated by shaking. 

The saliva and the disintegrated specimens of carious dentine and enamel 
were cultured on tomato juice agar, blood agar, milk agar, and on coagulated- 
egg medium under aerobic and sometimes under anaerobic conditions. Some 
differences were noted in the total numbers of organisms obtained by the use 
of the latter two conditions, but they were found not to be significant except 
in the advancing carious front of the deep dentinal lesion. 

The tomato juice agar used to determine the aciduric bacteria was a 
modifieation of Difeo’s dehydrated tomato juice agar. The agar concentra- 
tion was inereased to 2.5 per cent and the acidity was adjusted with lactic 
acid to give a final pH of 5.0 + 0.1. This medium was selective for such micro- 
organisms as lactobacilli, cocci, yeasts, and certain filamentous forms. It was 
not selective for acidogenic bacteria, even though most of the organisms grow- 
ing on it were acidogenie. 

The milk agar used to determine the proteolytic bacteria active against 
casein was made by adding 40 Gm. of dehydrated skim milk to 100 ml. of blood 
agar base (Bacto). Bacteria capable of attacking the casein of milk agar 
produeed a clearing about the colonies. 

It was soon discovered that many of the caseinolytie bacteria were unable 
to lyse deealeified dentine, whereas ovolytie organisms almost invariably could 
do so. Consequently, stress was placed upon the isolation of proteolytic bae- 
teria on a coagulated egg medium. This medium was prepared by adding four 
eggs to 25 ml. of Douglas’ broth and inspissating in Petri dishes at 85° C. for 
one hour. Protein coagulated in this manner is considered to have a relatively 
constant resistance to proteolysis.‘® Oral ovolytie bacteria formed cireum- 
seribed depressions of varying sizes. The dentinolytic activity of the various 
bacterial species was tested by growing them in tubes of Douglas’ broth con- 
taining sterile sections of decalcified dentine. Those organisms possessing 
such activity disintegrated the dentine. 

Standard blood agar plates were prepared by adding 5 ml. of defibrinated 
rabbit blood to 100 ml. of Douglas’ agar and dispensing in Petri dishes. These 
plates were utilized to estimate the total cultivable bacteria from the various 
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areas studied. Such estimates were only an approximation to the total bac- 
terial population for many bacteria such as lactobacilli, spirochetes, and fusi- 
forms did not grow consistently upon blood agar. 


TABLE [. THE DISTRIBUTION OF BACTERIA IN THE SALIVA FROM 25 INDIVIDUALS WITH No 
OPEN CARIOUS LESIONS 


OTHER ACIDURIC OVOLYTIC CASEINOLYTIC TOTAL MICRO 
LACTOBACILLI ORGANISMS ORGANISMS ORGANISMS ORGANISMS 
Numerical* 0 0 0 14,700 800,000 
range 9,000 6,500 250 2,400,000 $8,000,000 
(1 neg.) (6 neg.) (21 neg.) 
Numerical* 2,033 960 28 441,000 12,000,000 
mean 
SD 2,260 1,530 70 569,000 13,200,000 
% Range 0.0 0.0 0.0 1.0- 
0.18 0.08 0.0033 9.0 
% Mean 0.032 0.011 0.0002 3.8 


*Colonies per ml. 


In culturing, 0.1 ml. of the proper dilution of the specimen was spread 
with a sterile glass rod over the surface of the various plates which were in- 
The tomato juice, milk, and 


‘ 


cubated aerobically for four days at 37.5° ©. 
blood agar were examined and colonies counted at the end of this period. The 
coagulated-egg plates were observed daily in order to determine the most suit- 
able time for counting the bacterial colonies. In case the specimen was to 
be cultured anaerobically, the same procedure was followed except that the 
plates were incubated in Brewer jars with from 3 to 5 per cent carbon dioxide 
added. Anaerobiosis was determined by the use of a reduced methylene blue- 
glucose solution. A binocular dissecting microscope was used at 9x magnifica- 
tion to identify and count the bacterial colonies. 


TABLE IT. THE DISTRIBUTION OF BACTERIA IN THE SALIVA From 34 INDIVIDUALS WITH OPEN 
CaRIOUS LESIONS 


OTHER ACIDURIC. OVOLYTIC CASEINOLYTIC TOTAL MICRO- 
LACTOBACILLI ORGANISMS ORGANISMS ORGANISMS ORGANISMS 
Numerical* 500- 50- 150- 40,000 4,500,000- 
range 250,000 65,000 3,500 2,500,000 52,700,000 
Numerical* 42,000 7,550 1,032 628,000 15,700,000 
mean 
SD 60,600 16,300 913 545,000 13,200,000 
% Range 0.0042- 0.0005- — 0.0001- ~ 0.33- 
his 0.42 0.057 14.0 
Jo Mean 0.39 0.050 0.0088 4.5 
*Colonies per ml. ’ 
Results 


The distribution of the acidurie and proteolytic bacteria in the saliva 
from 25 mouths in which the teeth had no carious lesions is shown in Table I. 
The mean total count from the saliva of such mouths was 12,000,000 per ml. 
with a range of from 800,000 to 48,000,000. The lactobacilli constituted only 
0.032 per cent of the total, with a range of from 0.00 to 0.18 per cent. Other 
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acidurie bacteria were fewer, making up only 0.011 per cent of the total. 
Ovolytie bacteria were essentially absent, having been found in the saliva of 
only four patients. Caseinolytic bacteria were the most abundant lytic type 
found, constituting 3.8 per cent of the total cultivable flora. 


TABLE IIT. THe DIstriputTion OF BACTERIA IN MATERIAL FROM 12 CASES OF ENAMEL CARIES 


OTHER ACIDURIC OVOLYTIC CASEINOLYTIC TOTAL MICRO 
LACTOBACILLI ORGANISMS ORGANISMS * ORGANISMS ORGANISMS 
Numerical* 0 0 600,000- +,000,000 
range 7,500,000 6,250,000 0 1,500,000 8,000,000 
(3 neg.) 1 neg.) 
Numerical* 2,133,000 1,070,000 0 941,000 5,790,000 
mean 
SD 2,370,000 1,780,000 0 399,000 3,020,000 
Range 0.0 0.0 8.6 
94,0 104.0 0 30.0 
“ Mean 34.0 20.0 0 17.0 


Colonies per gram. 


The distribution of the acidurie and proteolytic bacteria in the saliva 
from 34 mouths in which the teeth had carious lesions is shown in Table IL. 
A comparison of these data with those in Table I shows that there was a slight 
increase in the total number of bacteria in the salivas exposed to open carious 
lesions. A proportional increase was noted for the caseinolytic bacteria. These 
differences, however, were not great enough to be statistically valid. Ovolytie 
bacteria showed a 57-fold increase, though the average numbers of this or- 
ganism were still only 0.0088 per cent of the total. The lactobacilli and other 
acidurie bacteria also showed considerable increases. There were on the aver- 
age approximately twenty times as many of the former and eight times as 
many of the latter in the salivas exposed to carious lesions as in those not 
exposed, Statistical analysis indicated that the three latter increases did not 
occur by chance alone. The critical ratio (difference between the means + 
their standard error) exceeded two in each ease. 


TABLE ITV. THE DISTRIBUTION OF BACTERIA IN MATERIAL FROM THE SUPERFICIAL LEVELS OF 
DENTINAL CARIES 


OTHER ACIDURIC OVOLYTIC CASEINOLYTIC TOTAL MICRO- 
LACTOBACILLI ORGANISMS ORGANISMS ORGANISMS ORGANISMS 
Numerical* 0- 0- 1,350,000- 2,000,000- 24,500,000 
range 750,000 1,450,000 32,000,000 200,000,000 900,000,000 
(36 neg.) (17 neg.) 
Numerical* 41,000 274,000 ~—«*11,600,000 34,800,000 295,000,000 
mean 
SD + + 7,050,000 36,400,000 287,000,000 
% Range 0.0- 0.0- 1,2- 2.1- 
0.63 1.1 22.0 47.0 
7 Mean 0.023 0.12 5.6 14.6 


*Colonies per gram. 

+Meaningless because of the number of negative cultures 

The distribution of bacteria in material from 12 lesions of enamel caries is 
shown in Table IIT. The numbers of bacteria in this and subsequent tables 
have been converted to colonies per gram of tooth tissue in order to facilitate 
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comparison with the saliva counts. The average total bacterial count was 
5,790,000, of which lactobacilli made up 34 per cent, other aciduric bacteria, 
20 per cent, and caseinolytic bacteria, 17 per cent. Ovolytic bacteria were 
not found. 

In material obtained from the superficial levels of 47 dentine carious 
lesions the mean total bacterial count was 295,000,000 per gram (Table IV). 
The lactobacilli constituted only 0.023 per cent and were absent from 36 le- 
sions. Other aciduric bacteria made up 0.12 per cent of the total and were 
absent from 17 lesions. Ovolytie bacteria were present in relative abundance, 
amounting to 5.6 per cent of the total. Caseinolytie bacteria made up 14.6 
per cent of the total bacterial flora. Both ovolytic and caseinolytie bacteria 
were found in each of the 47 lesions investigated. 

The material obtained from the deep levels of the dentinal lesion was cul- 
tured both aerobically and anaerobically. The results from 15 cases cultured 
aerobieally and 9 cases cultured anaerobically are shown in Table V. The 
mean total numbers of cultivable bacteria were less aerobically than anae- 
robieally, being 636,000 and 1,055,000 per gram, respectively. Aerobically, no 
lactobacilli were isolated, while anaerobically they were isolated regularly, 
constituting 5.4 per cent of the total flora. Other aciduric bacteria, chiefly 
coeci, were isolated regularly both aerobically and anaerobically, constituting 
3.3 per cent and 1.8 per cent, respectively. Caseinolytic cocci were found in 
large numbers, amounting to 52 per cent of the total growth anaerobically, 
and 8.7 per cent aerobically. Anaerobically, no ovolytic bacteria were found. 
Aerobieally, such bacteria were isolated from only two cases and in relatively 
very small numbers. 





THE DISTRIBUTION OF BACTERIA IN MATERIAL FROM THE DEEP LEVELS OF 15 CASES 
OF DENTINAL CARIES 





TABLE V. 


OTHER ACIDURIC OVOLYTIC CASEINOLYTIC TOTAL 


LACTOBACILEI ORGANISMS ORGANISMS ORGANISMS MICROORGANISMS 

A AN A AN A AN A AN A AN 
Numerical* 0 30,000- 0- 0- 0- 0  25,000- 200,000- 200,000- 300,000- 
range 80,000 60,000 35,000 40,000 100,000 800,000 1,200,000 2,500,000 


(5neg.) (2neg.) (13 neg.) 
Numerical* 0 53,000 17,000 17,000 3,000 0 59,000 439,000 636,000 1,055,000 
mean 


sD “0 26,400 18,400 16,900 + 0 23,800 255,000 296,000 647,000 
% Range 0 30 °&#&O0- - 0 3.6- 22.0- 

oo 0.0 11.3 5.0 44 — 12.5 83.4 

% Mean 0 54 33 #218 #&0.033 O 8.7 52.0 


*Colonies per gram. 

+ Meaningless because of the number of negative cultures. 

Key: A, Aerobic cultivation. An, Anaerobic cultivation (9 cases only). 

Since the primary purpose of the present study was to assess the role of 
proteolytic microorganisms in dental caries, 250 strains of ovolytice bacteria 
were isolated from the superficial layers of dentinal caries. All of these bac- 
teria were able to lyse gelatin, casein, coagulated-serum, coagulated-egg, and 
decalcified dentine. Fifty-seven per cent were gram-positive sporulating 
bacilli, 22 per cent were gram-positive cocci, 19 per cent were gram-negative 
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bacilli; none were gram-negative cocci, Although the cultural, morphologic, 
and biochemical characteristics of the various proteolytic strains were too 
heterogenous to permit exact species identification, allocation in genera was 
possible. The gram-positive bacilli resembled either Bacillus subtilis or 
Bacillus mesentericus. The gram-negative bacilli resembled the Pseudomonas 
group. The gram-positive cocci were either staphylococci or streptococci, 
with a predominance of the latter. 

All of the proteolytic bacteria tested, with the exception of one strain, 
were able to form acid from at least one of the following sugars: glucose, 
lactose, mannitol, sucrose, xylose, and maltose. While there was consider- 
able variation in the acidogenie ability of the different strains of the same 
types of proteolytic bacteria, it seems significant that all could produce acids 
when exposed to carbohydrates. In addition, selected strains of proteolytic 
bacteria were tested for their ability to survive in various concentrations of 
lactic acid under conditions similar to those that might be encountered in the 
mouth or in the carious lesion. The gram-positive bacilli were able to exist in 
only slightly reduced numbers at pH 6.0 for sixty minutes. While they were 
considerably reduced in numbers, some of these bacteria were still viable at 
the end of fifteen minutes at pH 4.0 but were generally killed at the end of 
thirty minutes. The gram-negative bacilli were slightly less resistant to lae- 
tie acid, sinee at pH 5.0 they were greatly reduced in number or completely 
killed within fifteen minutes. They were able to survive in reduced numbers 
at pH 6.0. The cocci were more resistant than the other proteolytic bacteria. 
Approximately half of these organisms survived at a pH of 4.0 for sixty min- 
utes and some cells were viable at the end of fifteen minutes at pH 3.0. 

A difference exists between the ability of an organism to survive and its 
ability to grow. The proteolytic bacteria of the carious lesion should be able 
to grow and reproduce in an acid environment if they are to function in this 
area. The ability of the proteolytic bacteria to grow in various concentrations 
of laetie acid in Douglas’ broth was determined. Two of the three strains 
of gram-positive bacilli tested grew out at pH 6.0, while the third strain grew 
ut at pH 5.5. Two strains of the gram-negative bacilli grew out only above pI 
6.0 while two strains of the gram-positive cocci grew out at pH 4.5. 


Discussion 


In order to determine whether particular kinds of bacteria are functional 
n dental earies, it is necessary to isolate them from the site of caries activity. 
nd to determine their mode of action upon various tissues of the tooth. If it 
s to be determined that dental caries is initiated by proteolytie bacteria in- 
ading the enamel lamellae, then such bacteria must be isolated regularly from 
his locality. Subsequently it must be shown that the organisms so isolated 
an attack enamel or, more specifically, its organic matrix. It is true that 
iany investigators have seen bacteria invading along lameilae. It is known 
lso that the organie substance of the lamellae resembles keratin, but the 
egree of calcification of this material is not known. It seems quite likely 
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that the enamel lamellae are at least partially calcified, in which case it would 
be necessary for the bacteria invading them to decalcify as well as to lyse their 
organic portions. 

In the present study, proteolytic bacteria, active against more resistant 
proteins such as coagulated-egg and decalcified dentine, were not found in 
enamel caries. In contrast, lactobacilli or other aciduric and acidogenic bac- 
teria constituted the majority of the cultivable organisms. Hence, the nature 
of the bacterial flora in the advancing carious lesion of enamel indicates that 
decalcification is the predominant activity in this location. 

In contrast, very few acidurie bacteria were isolated from the superficial 
layers of deep dentinal caries and were absent from a large number of cases, 
indicating that they had ceased to function at this level. On the other hand, 
relatively large numbers of caseinolytic, ovolytic, and dentinolytice bacteria 
were present. This is not strange, for here occurs the destruction of the de- 
calcified organic matrix of dentine. In addition, this area contained the high- 
est total concentration of cultivable bacteria found. 

A relatively low concentration of cultivable bacteria was found in the ad- 
vanced portions of deep dentinal caries. Acidurie and acidogenic forms were 
isolated regularly and constituted a larger fraction of the total than in the 
superficial layers. Organisms able to lyse decalcified dentine were almost 
entirely absent, indicating that isolatable proteolytic bacteria do not function 
in advancing the carious process in dentine. 

The distribution of bacteria in saliva was consistent with the above re- 
sults. Saliva from mouths in which there were no carious teeth contained 
relatively few lactobacilli and almost no proteolytic bacteria active against 
the more resistant proteins. Saliva from mouths in which the teeth were 
carious contained an increased number of lactobacilli, and some proteolytic 
bacteria active against the resistant proteins. It is possible that the open 
carious lesions acted as a reservoir for the dissemination of proteolytic and 
acidurie bacteria. 

Conclusions 

Proteolytic bacteria, active against resistant proteins such as decalcified 
dentine, were absent from enamel caries and from the advanced portions of 
deep dentinal caries. They were relatively abundant in the superficial layers 
of dentinal caries. They were almost entirely absent from saliva not exposed 
to carious teeth and were present regularly but only in relatively small num- 
bers in saliva exposed to open carious lesions. Proteolytic bacteria, active 
against less resistant proteins such as casein and gelatin, were found in all 
types of saliva and throughout the carious lesion. 

Lactobacilli and other acidurie bacteria made up a major fraction of the 
organisms cultivated from enamel caries and were found regularly, though in 
a smaller proportion, in deep dentinal caries. In many eases they were ab- 
sent from the superficial layers of dentinal caries and never made up more 
than a minor fraction of the organisms at this level. They were present in 
saliva from mouths containing no detectable caries but were more abundant 
in saliva exposed to open carious lesions. 
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Professional News Items 


The American Academy of Oral Pathology 


The midyear symposium of the American Academy of Oral Pathology will be held at 
the Armed Forces Institute of Pathology on May 19, 1951, The subject to be discussed at 
the symptosium will be: ‘‘ Dermatologic-like Lesions of the Oral Cavity,’’ and the moderator 
will be Dr, Elson B, Helwig, Chief of the Section on Dermatologic Pathology of the Armed 
Forces Institute of Pathology. Fellows, members of the Academy, and their guests are in- 
vited to attend. The registration fee will be $5.00 and enrollment is limited to sixty. Reserva- 
tions should be made through the Secretary, Colonel J. L. Bernier, at the Armed Forces In- 


stitute of Pathology, Washington 25, D. C. 


American Academy of Dental Medicine 


The Fifth Annual Meeting of the American Academy of Dental Medicine will be held on 
Friday, Saturday, and Sunday, June 22, 23, and 24, 1951, at the Hotel Dennis, Atlantie City, 
N. J. The New Jersey Chapter will be host. 

There will be a business session for members and delegates of the various Sections. 
Lectures and round-table discussions on dentomedical subjects will follow. Among the 
guests will be Dr. Ashley Montague, anthropologist and author, Dr. John A. Kolmer, Profes- 
sor of Medicine at Temple University, and Dr. Eli Goldsmith, endocrinologist and _his- 
tologist. Also being planned are table clinics in which physicians and dentists will unite 
in the presentation of some common problems, A program of entertainment is being ar- 
ranged for those attending and their families. All members and interested dentists and 
physicians are cordially invited. For further information and for reservations, address: 
Dr. Lester B. Older, 2115 New York Ave., Union City, N. J., or the National Secretary, Dr. 
William M. Greenhut, 124 East 84th St. New York 28, N. Y. 


Eastman Dental Dispensary“ 


The Eastman Dental Dispensary in Rochester, N. Y., is planning a reunion for its 
internes and staff members. The reunion will be in the form of a scientific session, social 
function, and inspection of the new and modernized facilities at the Eastman Dental 
Dispensary. 

The scientific session which will be led by Dr. Basil G. Bibby, of the Eastman Dental 
Dispensary, will include latest developments in clinteal dentistry and dental research by 
leading authorities. 

This reunion is being planned for Sunday, April 1, 1951, beginning at 2 P.M, All 
former associates of the Eastman Dental Dispensary are urged to attend. Further details 
can be received by writing to either Dr. Basil G. Bibby or Dr. Elmer J. Pammenter at the 
Eastman Dental Dispensary, 800 E, Main St., Rochester, N. Y. 


*Released by Hyman J. V. Goldberg, D.M.D., Eastman Dental Dispensary, Rochester, N. Y. 
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Postgraduate Courses in Orthodontics Offered at Ohio State University 


Due to the enthusiastic reception of the postgraduate courses in orthodontics and the 
additional facilities offered in its new dental building, the College of Dentistry, Ohio State 


: University, is able to announce the opening of new classes in orthodontics beginning Oct. 
8, 1951. 

The postgraduate courses in orthodontics will be offered on two bases: a 5-quarter 
15-month) full-time course, and a 6-quarter (18-month) half-time course which is given 
m Monday, Tuesday, and Wednesday of each school week. 

Postgraduate students in both courses receive instruction in clinical orthodontics, 
asic principles of orthodontics, orthodontic techniques, anatomy of the head and neck, 


3 
a 
4 


ral histology, and oral pathology. No degree is given, but a certificate is issued upon 
satisfactory completion of the course. 

The postgraduate faculty includes Dr. E. G. Jones, Chairman, Dr. L. F. Edwards, 
Dr, J. R. Hull, Dr. R. M. Kineaid, Dr. P. C. Kitchin, Dr. D. C. Miller, Dr. H. B. G. Robin- 
son, and Dr. R. E. Wade. 

In addition to the postgraduate courses, a graduate course leading to a degree of 
Master of Science in Dentistry is offered to qualified students. This degree is given by 
the Graduate School after a minimum of two years of full-time graduate work. 

Applications and further information may be obtained by addressing the College of 
Dentistry, The Ohio State University, Columbus 10, Ohio. 


Periodontal Disease Workshop of the University of Michigan 


The faculties of the University of Michigan School of Public Health and School of 
Dentistry jointly have planned a third dental in-service training course. The theme of 
the first one was dental health economics and that of the second one was dental caries con- 
trol techniques. This third dental workshop will attempt an evaluation of the present ac- 
curate scientific information concerning normal periodontal tissues, along with the etiology, 
athology, symptomatology, prevention, and treatment of the various types of gingivitis 
and periodontal disease. The period selected for this workshop is Sept. 10 through 15, 
1951, 

This week-long conference will utilize the workshop technique of consultant and 
group participation—a technique thoroughly tested previously as a means to determine 





fact. During the first day of the program, and the four succeeding morning periods, lec- 
tures will be presented by well-known researchers and clinicians who will attempt critical 
appraisals of current information about oral histology, physiology, and pathology and the 
etiology, diagnosis, prognosis, and treatment of periodontal disease. The references used 
* each essayist will be duplicated for distribution at the time of his lecture. Four after- 
ons and the concluding day of the conference will be devoted to small-group determina- 
ms of the validity of information in specific areas of the congeries of conditions that 
are reflected in the health or the disease of the dental investing tissues. 

The evaluating groups will be arranged through advance correspondence by self- 
selection of the participants. Their discussion and library sessions will be guided by 


chly qualified leaders; an enlarged library staff will be available to secure references 
promptly; and the staff members of the Department of Public Health Statistics will be 
available to check the validity of data should the occasion arise. 

The five areas of information to be appraised by these evaluating groups follow: 


I. Behavior of Gingival and Supporting Tissues. 
II. Local Factors in Periodontal Disease. 
III. Systemic Factors in Periodontal Disease (in Gingivitis, Vincent’s 
Disease, Advanced Periodontal Conditions). 
IV. Treatment of Periodontal Disease (Conservative, Surgical, Oc- 
clusal Equilibration). 
. Prevention of Periodontal Disease. 
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Five sets of controversial and fact-finding questions have been assembled to assist 
the evaluating groups during their study periods. 

Further information and application blanks can be obtained by writing Kenneth A. 
Easlick, University of Michigan, School of Dentistry, Ann Arbor, Mich. A registration 


fee of $25 will be collected. 





The Second Annual Berkshire Conference in Periodontology and Oral 
Pathology 


Tufts College Dental School Postgraduate Division will again conduct an advanced 
conference in periodontology and oral pathology under the direction of Dr. Irving Glick- 
man and staff, at Eastover, a resort hotel in Lenox, Mass., June 12 to 16, 1951. The con- 
ference will consist of four days of lectures, seminars, and panel discussions regarding 
clinical problems by outstanding teachers and clinicians in dentistry, medicine, and their 
related fields. 

The conference faculty includes the following: 


Dr. Mark Aisner, Tufts College Dental School 

Col. Joseph L. Bernier, Armed Forces Institute of Pathology 
Dr. J. Lewis Blass, N. Y. U. School of Dentistry 4 
Dr. Paul Boyle, University of Pennsylvania School of Dentistry 

Dr. L. A. Cohn, Columbia University School of Dentistry q 
Dr. Philip L. MeCarthy 7 
Dr. Stanley Robbins, Boston University School of Medicine 
Dr. Theodore Rosebury, Columbia University 

Dr. Benjamin Spector, Tufts College Medical School 

Dr. Frederick J. Stare, Harvard Medical School 

Dr. John Thompson, University of Illinois School of Dentistry 
Dr. David Weisberger, Harvard School of Dental Medicine 





The curriculum is arranged so that the mornings and evenings are devoted to profes- 
sional activities, with afternoons open for recreation. 
There will be a complete program of activities for the ladies. 





Conference Fees 


Tuition (payable under G. I. Bill) $125.00 
Hotel room and board (entire conference) 75.00 

Total Cost $200.00 
Cost for wives $ 75.00 


For further information and application write to: 


The Second Annual Berkshire Conference, 
Tufts College Dental School, 

136 Harrison Ave., 

Boston 11, Mass. 








’ 


Southern California Society of Oral Surgeons 


At the annual meeting of the Southern California Society of Oral Surgeons, held iv 
Pasadena on Jan. 12, 1951, the following officers were elected for the vear 1951: 





President, Sheldon I. Brockett 
President-Elect, S. James Vamvas 
Secretary-Treasurer, Leonard Z. Lyon 
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Periodontia Course, Beth Israel Hospital, Boston, Mass. 


The Beth Israel Hospital of Boston, Mass., announces a course in periodontia, under 
the direction of Dr. Henry M. Goldman, from Sept. 17 to Sept. 28, 1951. The course will 
include consideration of the etiology, diagnosis, and treatment of the various disease 
manifestations of the supporting tissues of the teeth. Correlation of the relationship be- 
tween periodontal disease and various systemic conditions will be discussed. The perio- 
dontal techniques will be presented in detail and their indications, contraindications, and 
methods stressed, as well as the role of prosthesis in the treatment of periodontal disease. 
Instruction will be carried on by clinics, lectures, demonstrations, and motion pictures. 
The fee is $300. 

Anyone wishing to apply kindly write to Dr. Henry M. Goldman Beth Israel Hospi- 


tal, Boston, Mass. 


Army Medical Center, Dental Division 


Brigadier General Osear P. Snyder, DC, Director, Dental Activities, Army Medical 
Center, announces that notification has been received that the Oral Surgery Section of the 
Dental Service of Walter Reed Army Hospital has been approved for Residency Training 
hy the Committee on Internships and Residencies of the Council on Dental Education, 
Dental 


\merican Association. 
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Collective Review 


DEFICIENCY GLOSSITIS 





D. Aronsky, D.D.S., Rocuester, N. Y. 


“As the hair falls out and leaves the skull quite bare after certain 
fevers in some persons, so do the papillae disappear from the dorsum 
of the tongue, or fine down after some depressing diseases.”—Butlin, 
1885. 

“The modern physician can use this simple clinical observation 
to a much better advantage than his predecessor.’ ’—Jeghers, 1942. 


Introduction 


HE epithelial cells of the tongue respond quickly to metabolic disturbances 

caused by malnutrition and regenerate with phenomenal speed when the 
disturbances are corrected.’ An attempt is made here to correlate the avail 
able data and present a concept of glossitis arising from these disturbances. 





From the Division of Dental Research, University of Rochester, School of Medicine an: 
Dentistry. 
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Definition 


The term deficiency glossitis is used here to denote the type of glossitis 
occurring in malnutrition, vitamin B complex deficiency, anemias, and certain 
gastrointestinal disorders. It is due to metabolic disturbances interfering with 
nutrition of the tongue, primarily with those involving the oxidation-reduction 
processes in which vitamin B complex plays an important role. 

The glossitis may be acute or chronic. It is characterized by gradual 
changes in the lingual papillae beginning with hypertrophy, and ending in 
their complete extinction, resulting, in the terminal stage, in the so-called 
smooth or atrophic tongue. Other lesions which may occur at different stages 
of the glossitis inelude formation of crevices and fissures, edema, indentations 
of the borders of the tongue, erosions, and ulcers. The clinical picture varies 
greatly with the intensity and duration of the process. The color of the tongue 
may be nearly normal or beef-red to searlet-red with the only exception of ribo- 
flavin deficiency, in which case the tongue assumes a magenta color.*® ® 7*?; 18° 
Pain is present in the acute stage or exacerbations in the chronic. 

Detailed descriptions of the lingual lesions can be found in the works of 
the National Research Council (1950),1® Kruse (1942),°* Vilter (1947),?°° and 
Afonsky (1950). 

Historical 


Glossitis as a manifestation of pellagra has been known since 1725 (Gaspar 
Casal).* The early literature dealing with this subject has been reviewed by 
Kruse (1942).°° The first case of pellagra in the United States was observed 
in 1864 (Grey, Utica, N. Y.), and in 1909 alone one hundred and fifty papers 
appeared on the subject. One of the first to pay attention to the glossitis was 
Frazer (1914),°* followed by Harris (1919),‘7 who gave a meticulous descrip- 
tion of the lingual manifestations. A review of the literature prior to 1936 on 
pellagra and its prodromal manifestations including the glossitis was presented 
by Stannus (1936) .2° 

Prior to the discovery of vitamin B complex, comparatively few diseases 
of systemie origin, especially of noninfectious nature,t had been linked with 
lingual pathology. Most of the work consisted predominately of tabulation 
of the lingual lesions observed which led to an amazing accumulation of mean- 
ingless terms. The treatises on the lingual manifestations of pellagrat were 
not consulted by those interested in the problem of glossitis. Such attitudes 
may even be found today.*® 

Dawson (1846)"° was one of the first to draw attention to the diagnostic 
importanee of tongue examinations. However, it was the report of the curious 
effect of deficient diets on the tongue in experimental animals (1917-1920)?* * 
which aroused the first serious interest in the study of glossitis. This change 
in the attitude was responsible for many important observations during the 
following decade. The discovery of the curative effect of nicotinic acid (Spies, 
1938)*°° in human pellagra in general and glossitis in particular brought fresh 
impetus, and the examination of the tongue assumed new significance. 

It was soon discovered that many diseases might produce identical lingual 
lesions, predominantly the atrophie changes in the lingual mucosa with sub- 
sequent denudation of the papillary layer—the so-called atrophic tongue. This 
condition has been observed in pernicious anemia (Hunter, 1900) ,*? Plummer- 
Vinson syndrome (Plummer, 1914; Vinson, 1922),’** anemia of pregnancy 
(Larrabee, 1925),®* fish tapeworm infestation§ (Isaacs et al., 1928),*° malnu- 

*His first description appeared in 1764. 

tInfectious nature of pellagra was first questioned in 1914 (Funk),” and of pernicious 
anemia in 1929 (Ungley).'™ 


tCasal, G. (1764), Lusanna, F., and Frua, C. (1856), Sandwith, F. M. (1898), Gemma 
(1872), Frazer, T. (1914),% Harris, H. F. (1919). 


§Synonyms: Diphyllobothrium latum, Dibothriocephalus latus. 
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trition attended by dysentery and anemia (Keefer et al., 1929),°’ achlorhydric 
anemia (Witts, 1930),*° intestinal stricture and pyloroplasty accompanied by 
peritonitis (Lewis, 1930),°* achlorhydria (Oatway and Middleton, 1932),*° 
sprue, and idiopathic steatorrhea (fatty stools) (Manson-Bahr, 1940)." 

Lewis (1930)°* was apparently the first to suggest a dietary background 
of the atrophic glossitis. The appearance of the tongue as an index of nutri- 
tional deficiency was discussed by Jeghers (1942),*7 and Vilter (1947)**° em- 
phasized the importance of tongue examination as a part of routine medical 
examination. 

A systematized study of the glossitis in vitamin B complex deficiency in 
human beings began only recently (Spies, 1938).2° Therefore, the contra- 
dictory statements on the clinical manifestations of deficiencies in different 
fractions of this complex vitamin, and on the response of various lesions to 
specific fractions, are not surprising. 


The Role of Vitamin B Complex in Glossitis 


The infectious nature of pellagra was first questioned by Funk (1914),”" 
who suggested that it was a deficiency disease. His theory soon found strong 
support from Chittenden and Underhill (1917)'7 and Goldberger (1920), 
who succeeded in producing a syndrome resembling human pellagra in dogs 
fed a diet deficient in vitamin B (complex), the so-called canine pellagra or 
blacktongue. They were soon followed by Denton who studied the lingual 
lesions of pellagra in both man (1925)** and dogs (1928).** However, it was 
not till 1937 (Elvehjem)** that the specificity of nicotinic acid in prevention 
and cure of the blacktongue was demonstrated. This immediately led to the 
successful use of this substance in canine and human pellagra.* Since then a 
vast amount of work has been done in this field and it is now established that 
nicotinie acid (or nicotinamide) is a specific preventive and curative agent 
for the lingual manifestations of pellagra (Spies, 1948) .1% 

Until the past decade the interest was largely focused on the lingual pa- 
thology in ‘‘acute’’ pellagra. However, it was known that the glossitis could 
exist without its being accompanied by other signs of pellagra. Such cases 
were considered to represent the prodromal stage of the disease. This concept 
was pursued by Kruse (1942),°* who supported it by abundant data from the 
literature in his work on aniacinosis (niacin deficiency). His contribution 
lies in the faci that he systematized the already known data, enriched them 
with his personal observations, worked out a definite sequence of the patho- 
logic processes in the lingual mucosa, stressed the significance of the glossitis, 
and emphasized its common occurrence and relationship to “prodromal” pel- 
lagra or aniacinosis. Although he has been criticized by many, his findings 
have been accepted by the Food and Nutrition Board of the National Research 
Council’® as representing the lingual lesions of vitamin B complex deficiencies. 
However, it is pointed out that these lesions are predominantly due to niacin 
deficiency, which supports Kruse’s recommendation for examination of the 
tongue as a measure for early detection of aniacinosis. 

He has also been criticized for “dumping” ALL lingual lesions under 
“aniacinosis.” This is an unwarranted accusation since he included only those 
lesions he had observed. Persons familiar, with diseases of the tongue will 
agree that the lesions described by him do not include many of the lesions. 
least of all ‘‘geographice tongue.’’t One has only to retrace the development ot 
events in the study of glossitis in pellagra to discover that many of the lesions 
mentioned by him had long been known as manifestations of pellagra. Sine: 


*For early experiences with nicotinic acid see references in the works of Aykroy 
(man)? % 4 and Margolis (dogs).™ 
7See section on geographic tongue. 
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pellagra is predominantly a niacin deficiency, it is logical to assume that the 
lingual lesions are also due chiefly to this deficiency state. Their response to 
niacinamide therapy testifies to the correctness of this assumption’® (vide 
infra). 

The erratic nature of pellagra was stressed by Harris (1919).** It was 
suggested that pellagrins seldom develop all the classical symptoms of this 
disease. This aspect of pellagra was fully covered by Kruse (1942).*? Dermal 
lesions may play little significance in diagnosis since cases of pellagra sine 
pellagra (pellagra without rough skin) are well known. This was emphasized 
by Frazer (1914)** and later by Sebrell (1941)** and many other students of 
pellagra. This is especially true of temperate zones where dermatitis assumes 
“the least important diagnostic significance” (Field et al., 1940) .** 

The fact that the glossitis may be the only symptom of prodromal stage 
of pellagra has been demonstrated on many occasions. The first mention can 
he found in works of Zanetti (1778) and Strombio (1789)" who stated that 
glossitis may antedate pellagra by months or years. This was rediscovered by 
Manson-Bahr (1912)"* and supported by Stannus (1936).1%* In defense of this 
claim suffice it to mention the works of the above observers and those of 
Katzenellenbogen (1939),5° Aykroyd (1939),2* 4 Field et al. (1940),** and 
Kruse (1942),°* each supported by numerous references from different parts 
of the world.* To this list may be added the works of Servinghaus and Kyhos 
(1945)°* and Afonsky (1950). Spies et al. (1937-1947) ,1% 1° 11° Sydenstricker 

1941),*** and Rosenblaum and Jolliffe (1941)** also emphasized the importance 
of the glossitis in the diagnosis of pellagra, and the frequency of its occurrence. 
Ruffin (1943) once again stated that by far the most important finding in the 
prodromal stage of pellagra is that of glossitis. 

Soon after the discovery of the therapeutic effect of nicotinie acid (1937) 
it was noticed that it did not cure all the cases of the glossitis, supposedly due 
to a deficieney in this vitamin. As early as 1933 Hutter** observed that atro- 
phie glossitis could be regularly produced in rats fed a diet deficient in vitamin 
B (ecomplex).t However, clinically the problem was not so clear. He con- 
eluded that while instances of pure vitamin B (complex) deficiency respond 
to treatment, if the deficiency is complicated by other factors vitamin therapy 
alone is not sufficient. 

Manson-Barh (1938),"? Katzenellenbogen (1939) ,°* Servinghaus and Kyhos 

1945),°° and others, though obtaining good results in the majority of cases, 
failed to effect complete reversal of lingual lesions in some instances of glos- 
sitis (not accompanied by other signs of pellagra) on niacinamide therapy. 
Although their results have been interpreted by some as indicating an unimpor- 
tanee of the vitamin in lingual pathology, in our minds they may be considered 
very encouraging in that they once more substantiate several important points, 
namely: (1) many eases of glossitis (as it is described by Kruse) respond 

avorably to niacinamide administration; (2) niacin deficiency is apparently a 
common eause of glossitis; (3) glossitis can exist without other signs of pel- 
lagra. 

The failure to effect a cure of the glossitis associated with vitamin B com- 
plex deficiency is not surprising in the light of recent developments in this 
field. Many factors now known to play an important role in the therapy of 
the deficieney diseases were overlooked in earlier attempts. Among them can 
he mentioned conditioning factors,?® *% 4% 51 6 7, 88, 18° importance of balanced 


*Spain, Italy, Egypt, Sierra Leone, Assam, Malaya, Nigeria, Ceylon, Dakar, England, 
id the United States 
tHis experiments on rats are of especial interest in view of the fact that rats are capable 
synthesizing niacin.” %.8 A condition formerly called “rat pellagra” is now known as 
.crodynia” or “florid dermatitis.” It may be due to pyridoxine deficiency, though it cannot be 
nsidered as a lesion specific for this deficiency state, 
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cliet,’® 28 27 $4, 106, 108, 183 dosage, individual variations,’ *°%* and duration of 
therapy. It has been pointed out by the American Medical Association’** that 
deficiency states necessitate prolonged period of therapy. This also applies to 
cases of glossitis.’® ° 1%° 

Further observations revealed that niacin deficiency was not the only 
deficiency state capable of producing glossitis. It was found that ariboflavino- 
sis might also be responsible for lingual pathology.*® * 12° 172, The “cyanotic 
hue” of the tongue observed by Frazer (1914)** in cases of pellagra is now 
referred to as “magenta color” and considered as a characteristic sign of ribo- 
flavin deficiency. Sebrell and Butler (1938)* were the first to recognize the 
symptoms of ariboflavinosis in man, and the final differentiation of the glossitis 
in niacin and riboflavin deficiency was made by Kruse et al. (1940).°* Good 
results of riboflavin therapy were reported by Jones et al. (1944)°* and many 
other observers. Furthermore, it soon became evident that the glossitis may 
be a result of superimposition of several deficiencies. There exists some evi- 
dence that blacktongue in dogs may be a complex deficiency in which the symp- 
toms of niacin deficiency predominate in some animals, and those of folie acid 
deficiency in others (Krehl et al., 1946).5° Other dietary factors may also be 
involved.**! This may also apply to pellagra in man (Eddy, 1949).?° Thus nia- 
cin and riboflavin deficiencies may affect the tongue simultaneously.*® ® ® 10% 222 

Kuo and Huang (1941)% noticed that while the acute glossitis may re- 
spond to niacinamide, the chronic type resquires liver therapy. Good results 
have also been observed in a limited number of cases on administration of 
pyridoxine (Rosenblaum and Jolliffe, 1941)%* and calcium pantothenate (Field 
et al., 1945)** after niacin therapy failed. Folie acid*® 2% 2% % 1° 1° and vita- 
min B,,}* ® 1% 115 are also effective in some cases, especially so in the glossitis 
of pernicious anemia. Although biotin was also implicated in lingual pathol- 
ogy (Sydenstricker et al., 1942),1** this claim has not been confirmed by other 
observers (Eddy, 1949).?° 


Of particular interest are the observations that pellagrins treated with 
nicotinamide alone may develop the symptoms of riboflavin or thiamin de- 
ficiency,’ 12° and large doses of riboflavin or thiamin may lead to the de- 
velopment of symptoms of pellagra.?® ** Afonsky (1950)' also described a 
ease of acute glossitis following an intensive course of therapy with thiamin 
which responded to niacinamide. Such peculiar relationships among various 
vitamins are not uncommon.” 27 7 84 133 Morgan?’ stated: “Fortification of 
foods with those vitamins such as thiamin or nicotinic acid which are available 
in large quantities may precipitate conditions worse than the subacute de- 
ficiency state produced by the usual diet BALANCED IN ITS INADE- 
QUACIES.” 

More recent observations indicate that factors besides the vitamin B com- 
plex may participate in the development of the glossitis. For complete re- 
versal of lingual lesions, in some eases, blood transfusions and intravenous 
administration of protein hydrolyzates may be necessary, indicating that some 
amino acids are indispensable to complete the enzyme system to which niacin 
or folic acid belongs, or that amino acid deficiency alone can occasionally pro- 
duce glossitis..* Thus niacin deficiency may be conditioned by tryptophane 
inadequacy,® and blacktongue of dogs may be prevented or cured either by 
niacin or tryptophane.'** It is known that tryptophane acts as a precursor 
of niacin?*® ® 8° and requires pyridoxine for its conversion to this vitamin.”® *° 
That is why in the treatment of niacin deficiency diets high in tryptophane are 
advocated.*® 

It may be concluded that the exact etiology of the glossitis accompanying 
the B complex deficiency is not definitely established and that many fractions 
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of the vitamin are involved. Therefore, the therapy should inelude the whole 
vitamin B complex. 

At this junction we come to another aspect of the problem of glossitis 
which, strangely enough, encroaches at many points on vitamin B complex 
deficiency. 


The Role of Macrocytic Hyperchromic Anemia in Glossitis 


Macroeytie anemia occurs in pernicious anemia, sprue, idiopathic steator- 
rhea, celiac disease, nutritional deficiencies, surgical procedures or organic 
disease in the gastrointestinal tract, infestation with intestinal parasites, dis- 
eases of the liver, pregnancy, and hypothyroidism.'® '% 15: 15% 387 

Pernicious Anemia.—Pernicious anemia was perhaps the first disease 
discovered to have an intimate relation to lingual pathology. Although the 
atrophic glossitis characteristic of this disease is known as Hunter’s glossitis, 
Hunter himself credits Barelay (1851) with its first description, later supple- 
mented by his observations (1900).* 

Hunter postulated that it was an infectious disease. This view was shared 
by Sehneider and Carey (1927)* and other observers. One of the first to ques- 
tion this theory was Ungley (1929),'** who at the same time called attention to 
the parallelism in the occurrence of glossitis in pernicious anemia and pellagra, 
expressing an opinion that there existed a common metabolic disturbance in 
both diseases. In the meantime, Minot and Murphy (1927)** succeeded in 
curing the Hunter’s glossitis with liver preparations. A year later Isaacs et 
al. (1928)*° reported that liver was not a specific curative agent for the glos- 
sitis, since they observed recurrences while the patients were on liver therapy. 

It was Castle et al. (1930)** who presented a workable theory of the 
etiology which is accepted today, a theory of interaction between the intrinsic 
and extrinsie factors in hematopoiesis. Research directed along the lines sug- 
gested by this theory pointed to the vitamin B complex as a major factor. It 
was learned that the extrinsic factor was closely related to this group of vita- 
mins (Strauss and Castle, 1932)**° and was present in many natural sources 
containing them. The research converged on folie acid (Spies et al., 1945)*° 
and finally pinned down vitamin B,, (West, 1948)*® as the substance most 
likely to be the extrinsic factor.*°” The curative effects of both the folic 
acid’ 22 26, 95, 107, 109 and vitamin B,.' % 112125 are well known. One to three 
micrograms of vitamin B,, per day is a sufficient dose in the treatment of the 
anemia’? and the accompanying glossitis. However, not every case of the glos- 
sitis in pernicious anemia responds* to folie acid.® 1° Sehieve et al.,” 
recorded no failure to treatment with vitamin B,,. The lingual lesions may 
also require nicotinic acid for their complete reversal.*° 

There is evidence that folic acid serves as a precursor of vitamin B,,.*° 
Of theoretical interest is an observation that thymidine, a nucleoside, can be 
substituted for folie acid.?® *°-" **-% On the other hand, aminopterin, an an- 
tagonist of folie acid used in the treatment of leucemia, may produce uleer- 
ative lesions in the mouth (Sturgis, 1949).1"§ 

Pernicious anemia is considered by an increasing number of observers as 
a deficiency disease. There is no constant relation between occurrence of 
hematopoietic, neurologic, and lingual manifestations. The concept is held 
by some that it may be the result of a deficiency of a number of factors and 
varied manifestations are the result of different combinations of deficiencies.*** 
The same ean be said about pellagra which is also a multiple deficiency state. 

*The response may be twofold: relief of subjective symptoms (e.g., soreness of the 
tongue), and regeneration of the lingual mucosa. Folic acid, for instance, is very effective 


for the relief of subjective symptoms, though it does not always lead to regeneration of the 
papillae. This observation also serves as an example of the multiple etiology of the glossitis. 
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The history of these two diseases is similar. Once considered of infectious nature 
they have been found to be deficiency diseases in which the vitamin B complex 
plays a significant role. Pellagra is often accompanied by macrocytic anemia and 
impaired function of gastric juice (achlorhydria).’® '** | They also have the same 
oral manifestations crowned by the atrophic glossitis. Castle*’ stated that the 
glossitis of pernicious anemia has no features separating it from other forms of 
glossitis seen in related conditions. This opinion is supported by Manson-Bahr™ 
who says that the same clinical picture is found in pernicious anemia, pellagra, 
sprue, nutritional anemia, and idiopathic steatorrhea. The atrophic glossitis 
is common to all allied conditions..*? 4% 47 5% 6% 6S; 7 9% 180, 182, 189 


Sprue.—Sprue is characterized by glossitis, steatorrhea, and macrocytic 
hyperchromie anemia. Some believe that “tropical sprue,” “nontropical 
sprue,” and “celiac disease” are manifestations of the same morbid condi- 
tion.?*® 19, 123 

Lingual lesions became known largely through the works of Manson- 
Bahr (1940).7* He also was the first to point out the lack of specificity of the 
glossitis in this disease. He stated that similar lesions can be seen in pellagra. 
This view is accepted by the National Research Council,’® and the lingual 
lesions in sprue are discussed together with those in vitamin B complex de- 
ficiency. The glossitis responds to the same agents as that of pernicious 
anemia, namely, folie acid, vitamin B,,, and liver preparations. 


Similarities of Pernicious Anemia, Sprue, and Other Macrocytic Ane- 
mias.—Pernicious anemia and sprue resemble each other in many respects. 
The most important points are the following. The lingual lesions aceompany- 
ing these two diseases are identical. The glossitis is of recurrent type and, in 
chronic cases, of atrophic nature. It responds to the same curative agents. 
Both anemias are of macrocytic hyperchromic type and are accompanied by 
changes in the gastrointestinal mucosa and impaired gastrie function (hypo- 
or achlorhydria). 

The etiology of macrocytiec anemias, although definitely not known, is pos- 
sibly due to a derangement in the same hematopoietic mechanism,’ ?® §°-© though 
at different levels.1°7 It may be due to: (1) dietary deficiency in extrinsic 
factor (vitamin B,,?), (2) lack of intrinsic factor (gastric factor), (3) poor 
absorption from intestine (e.g., steatorrhea, parasites), (4) deficient storage in 
the liver of the hematopoietic factor (liver factor). 

Other types of macrocytie anemias, such as macrocytie anemia of preg- 
naney, nutritional macrocytic anemia, and that accompanying parasites 
(e.g., tapeworm) produce identical pathologic changes in the lingual mu- 
cosa® 45 57, 67, 73, 180 and all are amenable to treatment with folie acid, vitamin 
B,., liver preparations, and, sometimes, with vitamin B complex.’® **° Glos- 
sitis in nutritional macrocytie anemia also responds to beef and beef ex- 
tracts.°° (Beef and beef extracts have little or no therapeutie effect in the 
glossitis of pernicious anemia, unless mixed with normal gastric juice prior 
to administration.'*°) 

As has been pointed out, pellagra also is often accompanied by macrocytic 
hyperchromie anemia, hypochlorhydria, and ‘impaired gastric function.’® **? 
The effect of gastric preparations, as Ventriculin, in the control of pellagra 
is firmly established.** 

It may be concluded that nutritional deficiencies, dietetic primarily or 
resulting from defective digestion, absorption, and utilization of the ingested 
food, may account for the anemias of the macrocytic type (Tocantis, 1947).** 
Since the underlying pathology in all these disturbances is basically the same, 
the lingual changes are also identical. 
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Experimental.—Elsom** and Spies'®® succeeded in producing macrocytic 


anemia in human beings on vitamin B complex deficient diets. 


This was asso- 


ciated, in some eases, with soreness of the tongue and atrophy of lingual 
papillae.** Maeroeytic anemia wholly analogous with pernicious anemia has 


been artificially induced in animals by intestinal defects (e.g., stricture) 


8 


and riboflavin deficient diet.*? 


excretion of iron and copper 


ficiency state results in microcytiec anemia in swine. 


89-L 


Langston et al.,°° produced in monkeys a con- 
dition closely resembling sprue on vitamin M deficient diet (now known as 
folie acid). Rhodas and Miller*? produced a similar condition in dogs on vita- 
min B (eomplex) deficient diet. 

There is evidence that pyridoxine plays a role in iron metabolism. Absorp- 
tion of iron and copper in rats during pyridoxine deficiency is increased or the 


reduced. 


It has also been shown that this de- 
Prolonged deficiency 


in dogs results in severe anemia which does not respond to iron administra- 


tion.?7 


It has been demonstrated that aseorbie acid is a factor influencing the for- 


mation of hemoglobin and the maturation of the erythrocytes.’® *® *** 


Cases 


of nutritional and macroecytiec anemias may respond to ascorbic acid therapy 


after failing to respond to iron and liver. 


It has been suggested’® that other 


factors, usually more directly responsible for hemoglobin formation and 
erythrocytic maturation, are not always completely effective in the presence of 


ascorbie acid depletion. 


Various types of anemias have been produced in experimental animals 


10, 2¢ 7 


on many oceasions. 


were commonly accompanied by ulcerations in the mouth. 


26, 27, 39, 123 


It is of interest to note that these anemias 
Oral lesions have 


also been produced by diets deficient in various fractions of vitamin B com- 


8, 9, 27, 101, 126, 127, 134, 135 


plex. 


The lingual lesions have been studied in dog: 


and 


rats.‘* 748 Pigs do not develop glossitis, and lambs thrive on a blacktongue 


producing diet.*? 


The Role of Microcytic Hypochromic Anemia in Glossitis 


Hypochromic anemia, usually microeytic, occurs in many conditions, such 
as defective iron ingestion or absorption (hypo- or achlorhydria), nutritional 
deficiency (iron), chronie blood loss, pregnaney, and gastrointestinal dis- 


orders.*® 15 It may also be idi 


opathie. 


Dawson (1846)*° was apparently the first to draw attention to the lingual 
lesions in anemia. About 40 per cent of cases of hypochromie anemia have 
some degree of lingual involvement, and about one-third of cases have a sore 
tongue, though the discomfort is never as great as occurs in pernicious ane- 
mia.’** 785 Sinee none of the investigators observed any lesions peculiar to 
hypochromie anemia, the glossitis is not specific and cannot be differentiated 


from that occurring in other conditions mentioned elsewhere. 


is that of papillary atrophy. 


of the process and comparative absence of acute symptoms. 
expected, the red color of the mucosa is not common. 


The final stage 


The only difference seems to be in the mildness 


As should be 


Middleton (1932)7* stated that the glossitis can scarcely be distinguished 
from that of pernicious anemia, and Darby (1946)** pointed out that it can 


easily be confused with that of vitamin B complex deficiency. 


He also em- 


phasized that hypochromie anemia is a common etiologic factor in glossitis, 


ind even in its mild form can be a cause of lingual pathology. 


He further 


stated that the cases of glossitis may respond to iron administration after they 
have failed to respond to prolonged and intensive therapy with various B vita- 


nins. This is an important observation since niacin deficiency is often accom- 
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panied by microcytic anemia,''’ '*'** and iron, may be necessary for com- 
plete reversal of the lesions. 

According to Sinclair (1948)'°° the regeneration of the papillae in response 
to iron administration is too rapid to be due to an increase in hemoglobin. 
Iron is also required by the cytochrome system, and it is possible that the 
lesions may be due to some derangement in this respiratory mechanism. 

A relationship between the incidence of achlorhydria and glossitis was 
observed by Wilkinson and Oliver (1931)'*° and Oatway and Middleton 
(1932).°%° Witts (1931),'*° although agreed that achlorhydria was commonly 
associated with glossitis, stated that lingual changes may also be observed in 
eases of anemia and malnutrition associated with normal gastric acidity. 
It seems that the incidence of glossitis increases as the gastrie acidity de- 
creases.°” 146 

The observations of Oatway and Middleton (1932)% indicate that normal 
gastric acidity may also play a role in the furring or coating of the tongue. 
They found that furring was more common in eases of hyperchlorhydria than 
in hypoehlorhydria. This is not surprising since hypochlorhydria (and accom- 
panying anemia) results in atrophic changes in the lingual mucosa, and an 
atrophic tongue never becomes coated. Their findings show that normal gas- 
trie secretion is necessary for the nutrition and health of the lingual mucosa. 


Plummer-Vinson Syndrome.—Plummer-Vinson syndrome is discussed by 
some together with hypochromic anemias, while others refer to it as a gas- 
trointestinal disease. It consists of atrophic glossitis, dysphagia, and hypo- 
chromic anemia. The syndrome was first observed by Plummer (1914) and 
called by him hysterical dysphagia. It was later described by Vinson (1922) .1* 

The syndrome had been studied by several investigators** °** '*" before its 
dietary background was suggested by Moersch (1926).°° Two factors may 
be instrumental in the development of the glossitis: the anemia and a sec- 
ondary deficiency state, the dysphagia acting as a conditioning factor. Others 
are of the opinion that the nutritional disorder may be a primary, rather than 
a secondary factor.’® 

A nutritional deficiency is accepted as its etiology, and the syndrome can 
be explained on this basis.’ *® It is cured by iron, vitamin B complex, and 
liver therapy. The glossitis often responds to iron alone, and lingual lesions 
of sixteen years’ duration have been thus successfully treated.” 


The Role of Gastrointestinal Disorders in Glossitis 


Gastrointestinal disorders have been implicated in lingual pathology since 
ancient times. The relationship has been studied by Lewis (1930) ®* whose terse 
statement, “Raw red tongue, raw red gut” has been quoted by many. This 
claim has since been supported on many occasions. Pellagra may be cited as 
an example. 

“Dyspeptie tongue” is a familiar term and can be found in modern litera- 
ture. The validity of this term has been questioned by Afonsky (1950).' 
Dyspepsia is an impairment of the power or function of digestion.*> There- 
fore, “dyspeptic tongue” is not a diagnosis. We must look for the causes of 
the impaired function or power of digestion as etiologic factors in the glos- 
sitis. 

Gastrointestinal disorders result in impaired ingestion, absorption, and 
elimination, the conditions which top the list of predisposing or conditioning 
factors in the development of a variety of deficiency states. We have already 
seen that faulty gastric secretion, hypo- or achlorhydria, lack of intrinsie or 
extrinsic factor, and defective absorption from the intestine result in macro- 
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cytic hyperchromie or microcytiec hypochromie anemias and other deficiency 
states associated with lingual pathology. 

In so far as the gastrointestinal function is concerned, the etiology of glos- 
sitis ean be explained on several grounds: 


1. Lack of ingestion or absorption of substances necessary for nutrition 
of the tongue, such as niacin and iron (e.g., diarrhea, operations on the stomach 
or intestine, parasites). 

2. Defective function of the gastrointestinal tract leading to poor utiliza- 
tion of nutrients (e.g., hypo- or achlorhydria, lack of intrinsic factor). 

3. Interaction of the above. 


As an example of the latter, a ease of intestinal stricture may be mentioned 
here. This condition may lead to general malnutrition and deficiencies in 
various vitamins, on the one hand, and development of a macrocytie anemia on 
the other. 8° 158 The anemia is wholly analogous with pernicious anemia 
and responds to liver administration. Presence of undigested stagnated mate- 
rial in the intestine seems to be a causal factor. Occurrence of macrocytie ane- 
mia might relate to the loss of an intestinal microorganism synthesizing* ma- 
terials essential to hematopoiesis or to the presence of a microorganism pro- 
ducing an antagonist to essential substances.®*- 

Since the function of the gastrointestinal tract is closely related to the 
development of deficiency states and anemias, it is not surprising that glos- 
sitis has been observed in such diverse conditions as diarrhea, colitis, parasites, 
intestinal stricture, and operations on the stomach and intestine. 

The glossitis has lost its specificity for any one gastrointestinal disorder. 
Furthermore, it cannot be differentiated from manifestations of pellagra, sprue, 
pernicious anemia, idiopathic steatorrhea, and other related states (Manson- 
Bahr, 1940).7° The lingual pathology in all these conditions has the same 
etiology, a deficiency state, but the nature of the deficiency cannot be told 
from the appearance of the tongue (Jeghers, 1942) .*7 


Mechanism Involved in Deficiency Glossitis 


Vitamins are not drugs but vital constituents of the living cells. Their 
inadequate supply or improper utilization results in reduction of cellular me- 
tabolism which reflects as characteristic clinical manifestations. Niacin, for 
example, is present in all actively metabolizing tissues, and its deficiency does 
not leave a single cell in the organism unaffected.*°* 1°° 

The mode of action of the vitamins of the B complex group is not eluci- 
dated yet. Of this group, niacin, riboflavin, and thiamin have been the most 
extensively studied. They act as coenzymes, or active fractions of enzymes, 
and play a significant role in cellular respiration. Each one of them has a 
place in the long chain of biochemical reactions involved in cellular metabolism. 
Fig. 1 will illustrate the point.t 

Since many enzymes are specific for one reaction only, there exist cor- 
responding variations in the manifestations of their impaired function, though 
the end result may be identical no matter at which level the biochemical chain 
is broken. Thus the lingual mucosa reacts in a similar manner to a variety of 
conditions directly or indirectly interfering with cellular respiration.’?® 1%° 157 

As has been pointed out, pernicious anemia, sprue, and other allied condi- 
tions are somehow connected with a deficiency in, or impaired function of, 
vitamin B complex. Iron deficiency also interferes with cellular respiration. 
Therefore, we might expect to find similar lingual lesions in all these condi- 

*For biosynthesis of vitamins see Eddy* and Najjar and Berrett.™ 


+Modified from RBaldwin.® 
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tions. That this is true has been shown in the preceding pages. Although the 
course of the process and clinical manifestations vary in their details, the end 
result is identical in every case and the lingual lesions cannot be taken as 
pathognomonic of any one condition. 

Why the first visible changes of impaired cellular metabolism become 
manifest in the lingual lesions is not known. However, we are justified in 
concluding that the lingual mucosa is very sensitive to a disturbance in the 
intricate enzyme system playing an important role in the oxidation-reduction 
processes of cell metabolism.’ It becomes the first visible tissue which exhibits 
clinical manifestations of this disturbance®* 7% 5? 11% 113, 130, 188 and reflects its 
course and intensity.*” ® *°° The speed with which the lingual mucosa re- 
sponds to the administration of niacinamide, folic acid, and vitamin B,, is 
phenomenal. Changes in the epithelium and regeneration of the papillae can 
be observed clinically within twenty-four hours. 

It should be kept in mind that the visible or anatomical lesions are pre- 
ceded by biochemical lesions within the cells for variable periods of time.* 
The lingual pathology may antedate the development of other clinical signs 
of macrocytie anemia and pellagra by months or years.®* 7 5? 11% 158 


Geographic Tongue 


Geographic tonguet is a term leading to much misunderstanding, and such 
expressions as “geographic tongue in pellagra” only add to the existing confu- 
sion. There is a tendency to make a diagnosis of a geographic tongue on dis- 
covery of any suspicious bald patches or a “geographic” pattern on the dorsum 
of the tongue. Perhaps less confusion will result if the names “wandering 
‘ash” or “glossitis migrans” are kept in mind. 


Metabolite oxidized reduced Molecular 
oxygen 
Coenzyme I Cytochrome 
( niacin ) ( iron 
Oxidized reduced oxidized H,0 
metabolite 
Dehydrogenase Yellow enzyme Cytochrome 
( riboflavin ) oxidase 


Fig. 1.—Coenzyme I contains niacin and acts as a hydrogen carrier which needs yellow 
enzyme (a flavoprotein containing riboflavin) in order to render the hydrogen it carries 
available for the cytochrome respiratory system. Cytochrome is an iron containing pigment 
(not identical with hemoglobin) which can be oxidized by molecular oxygen. 


The etiology of geographic tongue still remains obscure. The attempts to 
ascribe it to a deficiency state have failed. As has been pointed out by Jeghers 
(1942)** and Vilter (1947)'*° it is not due to niacin or vitamin B complex de- 
ficiency. This has also been clearly demonstrated by Bakwin et al. (1947).° 
Its presence has not been mentioned in the available works on anemias and 
other related conditions. ; 

The outstanding feature of a true geographic tongue is the migratory 
character of the atrophic areas. This was especially stressed by early writers 

*The sequence of events in deficiency states: nutritional inadequacy (inadequate supply; 
interference with ingestion, absorption, and utilization; increased requirement, excretion, or 
destruction) ; depletion of reserves in the tissues; biochemical cellular lesion; impaired func- 
tion; anatomical or visible lesion.” ®. ”, 10 No step in this chain of events is necessarily com- 
plete before the next begins.” ® 

+The term “geographic tongue” is of German derivation. It was first used by “Bouche” 


(1869) and described by Bridou (France, 1872). The term “wandering rash” was recom- 
mended by Barker (1880).% 
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(Fox, 1884,°* Butlin, 1885,?° Zinsser, 1912'**). The individual lesions coalesce 
and ehange their shape and size with amazing rapidity and may traverse the 
whole dorsum within a week. The atrophic areas are usually surrounded by a 
gray or yellowish border composed of papillae. The rest of the dorsum usually 
appears normal. It is generally agreed that the lesions disappear, sponta- 
neously. 12 1% 77, 80, 91, 103, 124, 180,142 Syeh peculiar behavior of the lesions ren- 
ders the interpretation of clinical results of administration of various cura- 
tive agents extremely difficult. 

Although much the same types of lesions seen in other conditions, such as 
niacin deficiency, change their shape and size in due course of time, the process 
is slow. It is only in severe acute cases that the dorsum may completely change 
its appearance within a week. Such instances are not common. A rapid 
change may also be observed during the course of treatment of the deficiency 
leading to the regeneration of the atrophie papillae. 

The eardinal point in the differentiation of these two types of lingual pa- 
thology is the spontaneous reversibility of the atrophic areas of the geographic 
tongue and the lack of such reversibility in cases of niacin deficiency and other 
allied states. While the papillae of a geographic tongue continually atrophy 
and regenerate, in instances of a deficiency glossitis the atrophy persists with- 
out any evidence of papillary regeneration. In the latter cases recovery 
oceurs only with the correction of the deficiency state. It should be mentioned 
that spontaneous cures and seasonal variations of deficiency states are possible ; 
however, the regenerative process is slow. 


Differential Diagnosis 
Geographic Tongue Deficiency Glossitis 

Rapid changes in configuration of Slow. 

atrophic areas. 

Spontaneous reversibility of lesions. Irreversibility of lesions. Atrophy 
Atrophy and regeneration of papillae gradually spreads. No evidence of 
vo side by side. papillary regeneration unless the de- 

ficiency is corrected. 


Migration of atrophie areas continues Final lesion is an atrophic smooth 


as long as the condition persists. tongue. 

The rest of the dorsum usually appears Other signs, such as congestion, crev- 

normal. ices, fissures, indentations of borders 
of the tongue may be present. 

Occurs usually in children. More common in adults. 

Harmless condition (?). Indication of the profound pathology 
of a deficiency state. 

Disappears spontaneously. Persists. 

No eure available. Amenable to proper therapy. 


An observation of the tongue over a period of two weeks or more helps 
greatly in the differentiation of these two types of lesions. 

Another type of glossitis leading to much confusion is the so-called 
Moeller’s glossitis, the significance of which has been discussed elsewhere.’ 


Diagnosis of Deficiency Glossitis 


Many of the signs of vitamin deficiencies formerly held as specifie for one 
particular vitamin can be a result of action of other factors as well. They have 
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lost their specificity’® *1: °* 47, 0% 7% 7% 89-D, 59-0, 9, 15% and are no longer consid- 
ered pathognomonic of any one condition. Their presence is regarded only as 
an adjunct in diagnosis. 

Although minor variations in the clinical appearance of the tongue in 
vitamin B complex deficiency, anemias, and gastrointestinal disorders may 
exist, they cannot be taken as specific diagnostic criteria. The final atrophic 
changes in the papillary layer are common to all these conditions. All one can 
say is that the smooth atrophic tongue in all probability represents a deficiency 
manifestation.” 

Much of the confusion with regard to glossitis lies in the fact that the 
tongue may react in a similar manner to diverse noxious stimuli. Local fae- 
tors may also be significant. They may either play a primary role in the 
etiology of glossitis or serve as local conditioning factors facilitating the ap- 
pearance of clinical manifestations of a deficiency state. Differential diagno- 
sis is as important here as it is in any other disease. This has been emphasized 
by Afonsky (1950).’ 

There are three major groups of conditions leading to the development 
of the deficiency glossitis: vitamin Lb complex deficiency, anemias, and gastro- 
intestinal disorders. The relationship among the three can be schematically 
represented as shown in Fig. 2. 


Deficiency glossitis 


~ 


Microcytic Vitamin B ~ Macrocytic 
hypochromic «——————— complex ———————-» hyperchromic 
anemia deficiency anemia 


4 


~ 
va 


eo 


Gastro-intestinal 
disorders 





Fig. 2. 


It is evident that the diagnosis cannot be based on lingual examination 
alone. The discovery of the underlying pathology requires all the ingenuity 
on the part of the diagnostician. It is not in the scope of this article to discuss 
this subject. A mention is made here only of the importance of history, 
dietary assessment, medical examination, and laboratory tests, such as blood 
examination, in the diagnosis of the deficiency glossitis. 


Treatment of Deficiency Glossitis 


Successful treatment of the deficiency glossitis depends upon a correct 
diagnosis of the underlying pathology and its elimination or correction. 














TABLE I 
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Vitamin B complex: Intrinsie factor Amino acids: Iron 
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Folic acid 
Riboflavin 
Pyridoxine 


Pantothenic acid 
Biotin (?) 











fi 
ce 


Be 

















COLLECTIVE REVIEW 495 


Clinical and experimental evidence indicates that the substances shown in 
Table | are necessary for the health and maintenance of the lingual mucosa. 

Therefore, the substances most useful in therapy include: dry brewers’ 
yeast, vitamin B complex preparations, vitamin B,,, folic acid, niacinamide, 
riboflavin, liver preparations, and iron. It should be kept in mind that vita- 
min B complex preparations do not contain folic acid and vitamin B,,, and 
curative doses of niacinamide and riboflavin are much higher than their con- 
tent in ordinary vitamin preparations. 

The therapy should be conducted according to the general principles of 
treatment of the deficiency states. 


Conclusions 


The deficiency glossitis occurs in vitamin B complex deficiency, macrocytic 
hyperchromie and microcytic hypochromie anemia, and gastrointestinal dis- 
orders. Although it accompanies many apparently unrelated conditions, its 
etiology is basically the same in every case: a derangement in the cellular 
metabolism. Being very sensitive to this derangement the lingual mucosa re- 
fleets the course and intensity of the process. 

Although minor variations in the clinical manifestations exist as a result 
of interruption in the biochemical chain reaction at different levels, the termi- 
nal stage of the process, the smooth atrophie tongue, is identical and cannot 
be considered pathognomonic of any one condition. 

The deficiency glossitis should be regarded as a sign of great diagnostic 
significance since it is an indication of the profound pathology of a deficiency 
state. 


Addendum 


Since the article was completed several works of interest have appeared 
in the current literature. Brown'*? found that the glossitis of pernicious 
anemia may be refractory to liver therapy and that in the cases studied it 
could be controlled by each one of the following vitamins: nicotinamide, cal- 
cium pantothenate, folic acid, and riboflavin. Harland and associates'** once 
again pointed out the frequency of glossitis in cases of Diphyllobothrium in- 
festation if this condition is accompanied by anemia. Muller and Vilter’®® 
were the first to induce pyridoxine deficiency in human beings. The oral 
lesions were similar to those frequently found in niaein and riboflavin de- 
ficiencies, indicating a close metabolic relationship among the three vitamins. 
The lesions observed were glossitis, stomatitis, cheilosis, and seborrhea-like 
skin lesions. Spies and associates'®? demonstrated the effectiveness of folinic 
acid or citrovorum factor (a substance related to folic acid) in eases of 
glossitis of pernicious anemia, nutritional macrocytic anemia, and tropical 
sprue. Williams and associates’ presented an excellent review of the avail- 
able knowledge on B vitamins. 
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Reviews of New Books 


Functional Prosthetics—Review. ly Prof. Dr. Walther Wild. 


In an early chapter of this book the author wisely differentiates between 
theoretical and practical prosthetics. This book is devoted exclusively to 
theoretical prosthetics. It will not enable the operator to construct a better 
denture unless he already has a good practical foundation; but it will cer- 
tainly result in far better prosthesis if the experienced practitioner applies 
the prineiples set forth in this book. 

The masticatory function has been described in detail. There is valuable 
information on the function and importance of the saliva, which standard 
texts often neglect. There is excellent information on the actual mechanics 
of the shearing off of food and the chewing of the bolus. 

The chapter on phonetics explains the formation of sounds in the normal 
mouth and the effects of dentures on these sounds. The student here finds 
answers to some of his difficulties concerning the ability of the patient to 
speak with dentures. 

The last chapters deal with the esthetics of dentures. Appearance, even 
ahead of function, is what many patients consider the most important aspect 
of their artificial dentures. A denture may fit poorly so that one has to resort 
to denture powder to hold it securely, it may not articulate well during mas- 
tication, with resulting tipping and slow damage to the supporting structures, 
all this the patient may accept, but if the denture does not look well, then 
all other perfection is of little consequence. 

A very complete bibliography indicates the thoroughness with which the 
author surveyed his field. He is to be congratulated upon a fine presentation 
of some rather neglected phases of prosthetic dentistry. 


Hermann B. F. Seyforth. 


Konsvervierende Zahnheilkunde (Operative Dentistry). By Prof. H. H. Rebel. 
3rd enlarged edition. 584 pages with 218 illustrations. Miinchen, 1950, 
Carl Hanser Verlag. Price, 24.-DM; bound, 37.-DM. 


The new edition of this book, which has become a standard text since 
1937, brings the general practitioner up to date with all modern improve- 
ments in the field of daily practice and serves as a valuable textbook for the 
student of dentistry. 












Abstracts 


of Current Literature 


SUPPORTIVE TREATMENT 
The Clinical Use of Antibiotics. Perrin H. Long. U.S.A.F. Med. J. 1: 1001, September, 1950. 


‘Too much hope has been placed in the prophylactic use of the sulfonamides and 
antibiotics against infection. Although in many instances this hope has not been justified, 
medical and dental officers should take advantage of the known prophylactic uses of the 
antibiotics. ’’ 

Subacute Bacterial Endocarditis 


‘‘It is very important to place every person who has a rheumatic fever or an organic 
heart lesion on specific chemotherapeutic or antibiotic prophylaxis before performing 
operations in or about the mouth, throat, nose, or intestinal tract. This injunction includes 
the extraction of the teeth. Use procaine penicillin G with crystalline penicillin G added. 
Give 2 hours before the operative procedure and repeat once or twice or more as conditions 
seem to indicate at intervals of 12 hours after the operation. Other preparations of peni- 
cillin may be used if the one recommended is not available. Lacking penicillin, use 
aureomycin in doses of 2 grams a day.’’ 


ANESTHESIOLOGY 


Zur Leitungsanaesthesie bei Oberkieferoperationen. (The Regional Local Anesthesia for 
Operations on the Maxilla.) F. Tebriigge. Ztschr. f. Laryng., Rhin., Otol. 3: 136, 
1950. 


Local anesthesia of the maxilla can be obtained by injecting the second division of 
the fifth nerve. The injections can be made by a number of methods. 

Extraoral methods include approach from beneath the zygomatic arch, and from 
above it. 

Intraoral methods include the tuberosity injection or the injection via the pterygo- 
palatine canal. ‘The author favors the latter. He has never encountered any complica- 
tions. The needle is inserted on the palatal side of the third molar. The canal measures 
25 to 42 mm. in length and ends near the foramen rotundum, The needle may be advanced 
until it encounters bony resistance. 

E.P. 8 


Some Problems of Geriatric Anesthesia. Francis F. Foldes. Anesthesiology 11: 737, 1950. 


Surgery on old patients is increasing due to a longer life span and a better under 
standing of the physiology of the aged. Anatomical, physiological, pathological, and 
pharmacological consideration is given to the subject. Anatomically, ‘‘The mandible 
atrophies, the teeth fall out. . . . Blood volume and hemoglobin content decreases and 
fragility of red cells increases,’’ A sluggish circulation, decreased tidal volume and vital 
capacity and impaired gas exchange through the alveolar membrane are important con 
siderations combined with an increased sensitivity to oxygen lack. ‘‘The bone marrow 
becomes less active and the leukocytic response to infections is often missing.’’ 

‘*Very often the absorption of drugs from the gastrointestinal tract is delayed o: 
incomplete in old individuals and the results of peroral and rectal administration are les- 
reliable than those of intravenous, intramuscular or subcutaneous medication. ... Anemia 
dehydration, and vitamin and mineral deficiencies should be corrected.’’ 
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Premedication should be used in smaller doses, two-thirds to one-half of the adult 
dose. Absorption and excretion are slower. Barbiturates and scopolamine should be 
avoided in cases of advanced cerebral arteriosclerosis as they are likely to cause excite- 
ment. Paraldehyde, chloral hydrate, and tincture of opium are suggested. 

‘*Whenever circumstances permit, local and regional methods are preferred.’’ Re- 
gional anesthesia is absorbed more slowly in the aged and a longer time is necessary to 
obtain anesthesia. When inhalation anesthesia is indicated the agent which will cause 
the least disturbance to the various organie functions should be selected. Nitrous oxide 
with adequate amounts of oxygen is recommended. Ether is the agent of choice when 
good relaxation is necessary. Pentothal sodium anesthesia is not contraindicated in the 
aged, but when good relaxatjon is required, and in painful procedures, it should be used 
in combination with an inhalation agent and muscle relaxant. The induction of a general 
anesthetic should be smooth and the depth and duration of anesthesia kept to a minimum. 

The postanesthetic care of the patient is very important. The cough reflex is 
decreased and the respiration depressed. Therefore, deep respirations and removal of 
bronchial secretion by coughing are to be encouraged. 

NEVILLE A. BCoru. 


Intra-Osseous Anaesthesia. R. M. Kirkpatrick. D. J. Australia 22: 577-578, November, 
1950. 


‘*In conclusion, may I suggest some practical tips in intraosseous anaesthesia. Inject 
if convenient on the side of the tooth that is affected by caries, because the adjacent tooth 
generally needs attention and will be found to be anaesthetized. In the lower jaw inject 
mn the distal side of a tooth if possible to insure anaesthesia; often the mandibular nerve 
is blocked by the injection and the teeth anterior to the side are also anaesthetized. A 
useful site of injection is between the upper first molar and second bicuspid teeth. The 
molar and the two bicuspids are generally anaesthetized. An injection between the upper 
lateral incisor and canine will often cover the canine, lateral and central tooth. Inject 
vetween the roots of adjacent teeth if possible, as the roots guide the anaesthetic solution 
to the tooth apex. Do not ream too deeply between the lower incisors because the reamer 
iay penetrate to the lingual tissues. 

‘*Remember the solution will flow in the direction of least resistance, which means 

will flow out through the bony walls of a recent extraction socket or it will flow into 
ft cancellous areas rather than into the denser bone to be seen around a tooth apex 
at times. 

‘‘When extracting teeth or removing deep-seated granulomata, make sure the area 
s well soaked with anaesthetic solution because a second intra-osseous injection after 
the cancellous bony structure is exposed is often ineffective. 

‘‘The deciduous teeth are anaesthetized as readily as the permanent teeth. Injections 
an be made between the roots of a tooth or on the lingual or palatal sides if necessary. 
Be mindful of the possible presence of pus at the apex of a tooth in an acute condition. 
Do not disseminate the infection by injecting into the area. 

‘‘Even if used only occasionally, intra-osseous injections can be marvellous reputation- 

nintainers.’’ 


A. J. A. 


ROENTGENOLOGY 


Kritische Studie zur Mikroradiografie unter besonderer Beriicksichtigung ihrer Verwen- 
dungsméglichkeit in der Zahnheilkunde. (A Critical Study of Microradiography 
With Special Consideration of Its Use in Dentistry.) A. Studer. Schweiz. Monatschr. 
f. Zahnh. 60: 419, 1950. 


Vallebona has devised a method of x-ray microscopy which allows an enlargement 
the tooth and tooth surrounding structures without deforming or blurring such as 
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occurs if the film is simply moved farther away from the object. The principle lies in 
the use of a perforated lead diaphragm placed near the focus of the x-ray tube which 
eliminates the spread of the rays. For his experimentations, the author used a piece of 
metal as an object. The millimeter scale allows for accurate measuring of the enlarge 
ment. The smaller the opening of the diaphragm, the less will be the distortion of the 
picture. Other factors influencing the clearness of the picture are the relation of the 
distances between: (a) secondary focus and film, and (b) the secondary focus and object. 
The optimal measures have been found to be the following: 
Diameter of opening, 0.5 mm; distance of secondary focus to film, 45 em. 


distance secondary focus to film 


uotient 4. ; 2:1. 
Q distance secondary focus to object 


Enlarging factors, 2.0; exposure time, 6 seconds. 
The authors recommend that x-ray machines be adapted to obtain such enlargements, 
The present study is a basis for experimentation on a wider scale. 
R. H. Borret. 


Ueber neue Anwendungsmiglichkeiten der Réntgenstrahlen bei Zahnwurzelgranulomen. 
(New Usage of Roentgen Irradiation in Case of Dental Granulomas.) Ztschr. f. 
Stomatol. 47: 291, 1950. 


Roentgen-ray therapy, in the dental field, has been successfully applied in cases of 
acute and chronic periodontitis, pains after root filling, chronic osteomyelitis of the jaws, 
phlegmons and abscesses of dental origin, dentitio difficilis, hypertrophic gingivitis, and 
epulis. It has been known for a long time that painful devitalized teeth were less painful 
after taking a simple x-ray picture. The dose of the average dental x-ray picture is of 
about 1 r. 

The authors have treated 70 cases of apical foci with doses of 3 to 5 r. per treatment 
and gathered clinical and radiological evidence of the results. In many cases the his- 
tologic picture could be obtained from resected teeth. 

Overdoses can lead to subsequent general manifestations such as fever and local 
swelling; therefore it is advisable not to begin treatment with more than 3 to 5 r. 

The following types of cases are described: Elimination of local pain in acute infected 
teeth. Subsiding of other cardial sensations after x-ray treatment of apically infected 
teeth. Tooth with apical infection, jaw could not be closed because of pain following 
obturation. After five treatments root disinfection and filling could be done. The same 
result was obtained in cases of acute infection (parulis), Subsiding of chronic suppura- 
tion in case of secreting fistulas or root canals, Periodontal abscesses could be reduced 
in a very short time. Therapeutic effects at long range in cases of sciatica and arthritis 
were obtained. 

Diagnostic Indication.—The above results have induced the authors to use x-ray doses 
in case of apical foci in order to determine their degree of activity, i.e., whether they 
are active or inactive, and the cases presented seem to justify this diagnostic aid. 

The histologic evidence proved that the radiosensitivity of the tissues depends largels 
on the kind of substrate present. Tissues with good vascularization and rich in cells were 
more sensitive to rays than organs with mostly connective tissue; an exception is thr 
plasmacellular granulation tissue. 

Very good results were furthermore obtained in eliminating pain after tooth ex 
tractions. ; 

R. H,. Bore 


A Method of Decalcifying Bone for Histological Section. Richman, Gelfand, Hill. Arch. 
Path. 44: 92, July, 1947. 
The various methods of decaleifying bones and teeth are based up to the present 
time on empirical approach. Organic or inorganic acids used as decalcifying agents have 
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he disadvantage that the time for completion cannot be prejudged and sometimes results 
re poor. In tissues where the structure makes complete penetration of the fixative diffi- 
ult an acid agent may destroy the organic matrix. There is no time limit as to the 
uration of the activity of acids or other decalcifying agents on bones and teeth. A great 
nprovement upon older methods was attained by G. H. Wilson and R. A. Wilson using 
vacuum as an auxiliary medium, thereby speeding the chemical process of decalcification 
y many days. The authors describe their method as a simple and reliable approach to 
ecalcify bone speedily and without destruction of organic tissue. The chemical formula 
f bone is, according to analytical studies: n Ca (PO,) Ca X, n varies between 2 and 3, 
\ may be carbonate, oxide, fluoride, chloride, or sulfate. Bones are composed of an 
rganie matrix which serves as a ground substance, and of mineral salts which are 
eposited in the meshes of the ground substance. Roentgen-ray diffraction studies show 
crystalline arrangement of the bony Ca prisms, similar to podolite, which belong to the 
roup of apatites. Investigations have shown that by ionization the deposited Ca could 
0 dissolved out. Based on this observation the authors devised a method by which ion- 
ation of Ca could be increased without destruction of organic elements. They employed 
device by which a forced migration of the positively charged Ca took place toward the 
negatively charged electrode. This electrolytic process depleted the bone of its Ca car- 
honate and phosphate content. A platinum wire was coiled and held fast on the bone to 
be caleified. Then the bone specimen was placed in a plastic container with an airtight 
lid. The wall of the container was perforated with many holes to establish fluid exchange 
with the electrolytic bath into which it was placed. The use of a six-volt storage battery 
save a good source of direct current. A rectifier attached to the regulation 110 A.C. 
circuit furnished a constant electrical stream, To control the amperage a rheostat was 
ised. A glass vessel large enough to hold the necessary electrodes without crowding 
served as the electrolytic bath. The use of a large vessel also lessened the possibility of 
overheating. The temperature of the bath was controlled between 30 and 45° C. Higher 
temperatures increase the speed of decalcification, though not without destruction of the 
organie matrix. Platinum electrodes were used since iron, copper, and brass are readily 
dissolved in the electrolytic bath. The electrolysis has a greater affinity and thus a 
greater effect on the positive (anode) pole of the current than on the negative (cathode), 
where the bone specimen was fixed. The preparation of the bath required solutions which 
would exchange reactions with the inorganic constituents of bones. It was found that 
the most effective substances for speed and harmless action on organic tissue were the 
nonoxidizing and the highly ionizable acids which produce water-soluble compounds of Ca. 
Formie acid in 10 per cent solution combined with 8 per cent hydrochloric acid offered 
an effective way in removing Ca compounds in a short period and with negligible tissue 
injury. The authors claimed that in many cases proper decalcification was achieved be- 
tween two and five hours. They pointed out, however, that the specimens should not stay 
in the deealeifying solution longer than necessary. Following the decalcification the 
specimens were prepared by a clearing process of aniline, and they were embedded in 
paraftin. In order to neutralize the acid decaleifying agent, the slides were dipped into 
a | per cent solution of lithium carbonate prior to their staining. 


A. G. N. 


Neoplasie e neoformazioni inflammatorie da irritazioni di protesi dentarie. (Neoplastic and 
Inflammatory Tissue Formation Caused by Dental Prosthetics.) Clinica Odontoiatrica 
5: 211, 1950. 


Virchow was the first pathologist to assert that tissue proliferation may arise from 
chronie irritation. Expressing this view in numerous publications, Virchow’s idea was 
in contrast to opinions expressed by Cohnheim who definitely denied any connection 
between tissue proliferation and irritation. According to Virchow the mechanism of tissue 
growth would be firstly a regular orderly proliferation in response to the irritative agent; 
then, due to prolonged stimulation of the agent, a disorderly, independent growth might 
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result. It is of interest to note that the experimental phase of cancer research is linked 
with this theory of Virchow at least in its basic principles, Stahr and Febiger, by feed 
ing rats over a long period of time on hard and sharply pointed oat grains, were able to 
produce cancer of the tongue in these animals. Bergmann, Kuettner, and Mowat gave 
statistical evidence in supporting the formers’ experimental work. Morpurgo reported 
three cases of evident connection between tumor and irritation. The conclusion which 
Morpurgo drew on basis of his observations might be cited as classical examples of inter 
relationship between cause and effect as they are so often encountered in pathologie work. 
Boisson, on basis of observations which he made on patients wearing dental prosthetic 
appliances of various forms and constructed from different materials, distinguished two 
local tissue reactions: (a) hypertrophic, (b) erythematous. Brinch put more emphasis 
on the state of acute inflammation in the subepithelial tissues with subsequent prolifera- 
tion of the epithelial cells. This is explained by the widely accepted practice of keeping 
dentures continuously in the mouth without giving a period of rest to the underlying 
tissues. This isolation of oral tissues from the thermochemical influence of the surround 
ing environment, with the local anemia thus produced, would cut off the beneficial action 
of tissue influence. It is this epithelial alteration of the oral tissue which is considered 
as precancerous by many workers in spite of absence of clinical symptoms. Sorasin, in 
his report based on clinical cases, distinguished a flat and verrucous type of mucous tissue 
lesion. According to him this type of tissue alteration constitutes the real precancerous 
formation. From five cases of oral tumors in patients wearing dental prosthetics, as 
reported by the author, only three were diagnosed histologically as of inflammatory char- 
acter; the remaining two were considered as true neoplasms. The surprisingly high ratio 
between neoplastic formation and common hyperplastic mucous epithelium in denture 
wearing patients puts a task of vigilance on the dentist’s shoulder. According to Earl 
B. Clarke 4,000 persons affected by oral cancer are dying yearly in the United States. 
Strict hygienic conditions, nonirritating filling materials in teeth, and attention to general 
health are stressed by the author as imperative measures in the fight against the disease. 


A. G. &. 


Editor’s Note: The editor of ORAL SurGeRyY, ORAL MEDICINE, AND ORAL PATHOLOGY 
agrees fully with the idea that frequent and most searching periodic examinations of patients, 


those with teeth and those who are edentulous and therefore of ‘‘ cancer age,’’ should be made 

by every dentist, but doubts very much whether transformation from inflammatory hyperplasia 

due to mechanical irritation into carcinoma occurs. Most small cancers found in edentulous 1 

patients are in places where no irritation occurs, and are cancers from the start. 

a. 7. 1 

( 

Ricerche comparative sull’azione del corpo luteo, della follicolina e del paratormone sul I 

tessuto dentario ed osseo. (Comparative Investigations Concerning the Action of £ 

the Corpus Luteum, the Follicular Hormone and Parathormone on Dental and Osseous f 
Tissues.) Girolamo Tullio. Clinica Odontoiatrica 5: 222, 1950. 





It is generally accepted that deranged activity of the parathyroid glands is respon 
sible for progressive decalcification of the skeleton. Evidence in support of this statement " 
was given by experimental work in which, in spite of the suppressed action of the para % 
thyroid glands, the skeletal lesions were improved or healed with simultaneous rectificatior : 
of the calcium metabolism. It would be logical to assume therefore that a multitude ot ‘ 
bone lesions might arise with a hyperparathyroidism as their pathogenic basis. Thank: = 
to the fundamental experimental work made by Collip by which anatomical alteration: 2 
can be caused at will by altering the action of the parathyroid glands, the recognitior - 
and interpretation of pathognomonic signs is well understood today. These signs, as “ 
generally known, are the degenerative and necrotic type of liver lesion, myocarditis, ar i 


above all calcareous deposits in the gastric fundus, in the renal glomeruli, urinary bladde:, 
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nd in the parenchyma of the liver and lung. Colm and Stoez reported that parathormone 
dministered in small doses did not alter the calcium metabolism, and experiments did not 
ive evidence of definite modification of portions of the bony skeleton. This finding led 
ther observers to the conclusion that hypercaleemia in experimental work does not give 
riteria as to the rate of calcium metabolism, and the action of the parathyroid hormone 
epends on the ‘‘threshold of concentration’’:» which might be determined separately in 
ach ease. Bauer and Albright, in the light of careful studies, explained this apparently 
ontradictory finding with a demonstration of zonal decalcification in the trabeculae of 


he symphyses in the long bones and in the flat cranial bones. According to them these 
ireas are the mobile reserves of calcium in the ‘‘normal’’ animal. But these anatomical 
esions would not be easy to detect histologically or radiologically. These authors remem- 
hered, however, the impressive increase of lead and calcium in cireulation in patients 
ffected by chronic saturnism if they have received small doses of parathormone as a 
treatment. Both Hunter and Aub showed that by increased intake of calcium, the elim- 
ination of caleium would increase, but the status of lead would remain invariable. 


From the results of various investigations it might be concluded that the para- 
thormone ean also increase the lead elimination, but only if it is able to cause decalcifi- 
ation of the bone. This possibility would not antagonize other observations according 
to which the decalcification of the small bones’ trabeculae would be insufficient to cause 
elimination of lead from the bones of the chronic form of saturnism. Whereas the lead 
is deposited in the solid walls of the long bones, the calcium, according to observers, is 
deposited in the skeletal system in two forms, One, which is diffusely extended, forms 
the integral part of the skeletal support; another, which is less stable, represents the 
itive reserve. The epiphyseal trabeculae with their active circulation of blood are doubt- 
less the site of the mobile reserve of calcium. Jaffé, Bodansky, and associates noticed 
marked alterations of the skeleton of guinea pigs and dogs following the administration 
of parathormone, i.e., lacunar resorption of bone with fibrous sclerosis of the medulla. 
"he same authors reported also a resorptive process of the cortical bone. These findings 
vere based on histologic observations, whereas Bauer in his statement availed himself 
of anatomic and radiographic data. According to the author the maximal doses in ad- 
ministration of parathormone exhibit their toxicity not only by virtue of the drug factor 
as such, which in excessive dosage could not have come into action neither under physio- 
logic nor under pathologie conditions, but rather as a foreign body’s introduction into the 
irculation. The contention of Donati and his collaborators, based on experimental work 
that substances other than parathormone may produce osseous changes without altera- 
tion in the ealecium balance, is generally accepted. An example is given by the ad- 
ministration of strontium which even in small doses may produce lesions of a serious nature 
which compare favorably with those caused by parathormone administration. On the 
other hand not all of the cases connected with hyper- or hypocalcemia are conditioned on 
parathyroid lesions. In Buerger’s disease (thromboangiitis obliterans) and in diabetic 
angrene a condition exists where hypercalcemia is evident and yet these diseases respond 
favorably to parathyroidectomy. (?%, remark by reviewer). 

The histologic picture of parathyroid glands removed in the course of treatment of 
these lesions does not show any evidence of hyperplasia. The student dealing with the 
relationship between hyperparathyroidism and angiopathy is faced with the following 
conditions: (1) In Buerger’s disease and in the diabetic endarteritis there are no clinical 
and anatomical alterations seen in the diseased areas of the body; (2) In von Reckling- 
hausen’s disease which is recognized as an effect of hyperparathyroidism there is not any 
evident alteration in the vascular apparatus. Bastai and Dogliotti attempted to explain 

is condition by suggesting that the rapid onset of hyperfunctional activity of the para- 
vroid glands and with it mobilization of the calcium salts may prevent repair; perhaps, 
ey pointed out, this might be due to the insufficient power of calcium fixator vitamins. 
Peseatori claimed that feeding animals with parathormone for a prolonged period of time 
sults in definite hyperplastic tissue reactions in the medullar portion of the adrenal 
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glands in proportion to the length and duration of the treatment. He contended that 
hyperealeemia with concomitant vascular alterations is responsible for the intense hyper 
plasia of the medullar portion of the adrenal glands. This hyperplastic medullar tissue 
is evident in Buerger’s disease and in diabetic gangrene, but is absent in von Reckling- 
hausen’s disease. In this connection it is of interest to note that hyperadrenalinemia is 
a definite factor in fixation of calcium. 

The function of the parathyroid gland might be summarized as follows: (1) to 
maintain the body’s calcium balance, mobilizing the reserve bone calcium when the need 
arises; (2) this foregoing function of the parathormone is limited or conditioned by the 
presence or absence of vitamin D which in turn depends in its potentiality on the internal 
secretion of the medullar portion of the adrenal glands; (3) parathyroidectomy is fol- 
lowed by tetany as the result of hypocalcemia (tetania parathyreopriva); (4) hyperpara- 
thyroidism in its initial stage is followed by a lower index of renal threshold for phos 
phorus. As a result, a fall of phosphorus in the plasma is compensated by the withdrawal 
of phosphate calcium from the bones. As the level of inorganic phosphorus in the plasma 
returns to normal, the level of calcium would show a higher value which would also de- 
termine the increase of calcium in the urine. 

There is a close relationship between hypoparathyroidism and tooth pathology; in 
fact Magitot in 1879 noted the connection of hypoplastic enamel tissue with tetany. This 
was confirmed by Erdheim’s experiments. Erdheim was able to demonstrate a calcium 
deficiency in the dentine of a growing rat following parathyroidectomy, and calcification 
recommenced when the parathyroids of the animals were replanted. Toyofoku’s histo- 
logie studies confirmed Erdheim’s work by giving evidence of grave tissue alterations in 
the tooth structure in the course of experimental hypoparathyroidism. His findings may 
be summarized as follows: The dental pulp showed several zones of very well marked 
degeneration extending to the odontoblastic layer, and the dentine showed the most 
radical changes in its structure. In specimens which survived the parathyroidectomy for 
a few days the dentine showed decalcified bands, while in older surviving animals the 
greater part of the dentine was enclosed in the decalcified zones. The enamel was not 
affected immediately by the lack of parathormone, the first signs of enamel lesions oc- 
curring ten days after extirpation of the gland. In fully developed animals, where the 
enamel was completely formed, no trace of injury could be observed. In younger animals, 
however, a dentinoid layer developed in the enamel. Gies made similar observations in 
1917, and Schour in 1937 conducted a series of investigations with regard to the incisors 
of parathyroidectomized albino rats. His findings may be summarized as follows: The 
parathyroidectomy did not affect the rate of eruption of teeth. The first period of para- 
thormone deficiency was characterized by signs of hypercalcification (calciotraumatic ring). 
This condition might be considered as the result of an increased calcium retention in the 
tissues. Thirty days after the parathyroidectomy, however, Schour was able to demonstrate 
the effects of a progressive calcium deficiency of the teeth. Both enamel and dentine 
were affected and the enamel was substituted by connective tissue, most marked at the 
level of the alveolar crest. Deficiencies of diet have aggravated the extension and nature 
of enamel and dentine lesions, and repeated pregnancies of the female animals showed 
similar lesions of the enamel and dentine. 

With regard to dental conditions caused by parathormone administration the fol- 
lowing may be mentioned: Treatment with parathormone affects the tooth in its course 
of development by producing a noncalcified dentine layer, proportionate in its extent to 
the dose of parathormone administered, but during the period of calcium deficiency, cal 
cium is not subtracted from calcified dentine. As a result of the investigations of Spreter, 
Kreudenstein, and Schour it is generally accepted that a high blood calcium level favors 
calcification of the dentine. Thoma’s description of a case of von Recklinghausen’s dis 
ease might be considered as a classical example with high values of serum calcium (19.4! 
mg. per 100 ¢.c.) and with radical changes in the levels of alkaline and acid phosphatase 
together with an alteration in the level of plasma inorganic phosphorus. Of the teet! 
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he premolars gave histologic evidence of characteristic periodical interruptions in their 
,lontogenesis. In the dentine the tubules were contorted apparently as a result of dis- 
urbed dentine development. The dental pulp of the same teeth showed histologic evidence 
if degeneration. It might be concluded from these findings that a different pathologic 
‘ourse is proceeding in the process of hyperparathyroidism in the bones and in the teeth. 
In hyper- and hypoparathyroidism processes of decalcification and suspension of develop- 
nent characterize the dental lesions, expressed in atrophies and in other degenerative 
ilterations of the pulp and the odontoblastic layer of teeth which are still in the stage 
of development. Fully developed teeth are scarcely affected. Bones and teeth show 
differing conditions when they are affected by parathormone deficiency. The definite and 
terminated evolution of teeth and the continuous and repeatedly renewed evolution of 
hones might offer an explanation for the difference. 

The relationship between the sex hormones and the rest of the endocrine glands is 
heing investigated in experimental endocrinology. It is generally accepted that excessive 
functions of male or female sex hormones, while producing specific clinical patterns, are 
also capable of producing hypertrophy of definite groups of other endocrine glands. For 
instance, the corpus luteum through progestin is capable of inhibiting the functional ac- 
tivity of the medullar portion of the adrenal gland. The follicular hormone (estrin) may 
stimulate the function of the medullar portion of the adrenal gland, the thyroid, and 
the islands of Langerhans. Estrin and progestin also antagonize each other in their re- 
lationship to the parathyroid glands. Based on this fundamental knowledge of inter- 
relationship between the actions of endocrine glands, the author undertook experimental 
work in which he attempted to effect calcium metabolism by producing hyperplasia of the 
parathyroid glands through administration of corpus luteum extract (progestin). In 
some cases as judged by skeletal changes, parathyroid activity was greatly enhanced. 
Progestin inhibited the action of the medullar portion of the adrenal glands, thus sup- 
pressing an antagonistic effect on the parathyroid glands. 

The results are summarized as follows: The first group of four guinea pigs aged 
1 months were treated with 2 mg. of progesterone given parenterally twice a week. 
Autopsy showed the following features: The thyroid gland showed an accumulation of 
colloid within the acini with vascularization and interstitial edema. The parathyroid 
glands showed a definite increase in volume compared with the giand of the control animal. 
This increase in volume was due to an increase in size and number of the cells which ap- 
peared ‘‘waterclear’’ (Wasserzellen). The blood vessels were dilated, filled with well- 
conserved blood clot, and the afferent vessels were tortuous in their course. The con- 
nective tissue interlaced between the thyroid and parathyroid glands was edematous. But 
the histology of the adrenal glands showed the most characteristic change. While the 
cortex seemed to be increased in thickness composing almost the greater portion of the 
organ with abundant interstitial vascularization, the medulla was reduced to a thin epi- 
thelial layer. This discrepancy in volume is a characteristic criterion in evaluation of 
he condition. The bony elements of the dental alveoli and the knee joints showed simi- 
lar changes. The number of ossification centers was definitely diminished. The carti- 


laginous centers were in direct contact with the periodontal membranes and they were 
regularly developed, especially in the vicinity of teeth. They were increased in thickness 
to a great extent, almost to 3 to 4 times their ‘‘normal’’ volume. In the knee joints 
similar alterations were found with regular hyaline cartilage, and there were no signs of 
ossification. The osseous tissue beneath the periosteum did not show any active ossifica- 
tion. The second group of specimens of the same age and number as those in the previous 
group were treated with injections of parathormone (10 units) on alternate days. 


At autopsy the thyroid glands showed an increase in colloid, and intense proliferation 
of the interstitial connective tissue was present, together with much extravasated blood. 
There were no essential changes in the histologic picture of the parathyroid glands. In 
the adrenal glands the tissue changes were limited to a definite hyperplasia of the adrenal 
nedulla with a particularly rich vascularization. The cortex was increased, but in a lesser 
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degree than in the preceding case. In the kidneys the collecting tubules and the minor 
ealices of the renal pelvis showed small calecerous concretions. This condition might be due 
to the increased calcium elimination passing through the renal filter as a result of para- 
thyroid stimulation. The teeth showed modified structural changes similar to those pro- 
duced by the administration of corpus luteum. But the lesions were confined essentially 
to the alveolar bone, where a retarded ossification took place. In the vicinity of the al- 
veolar bone numerous cartilaginous nuclei were observed, and the periodontal membranes 
were hyperplastic, especially in their buccal aspect. In the alveoli around the teeth no 
bone structure could be observed. The mandible was definitely retarded in its development. 
The third group of animals was treated with a combination of parathormone and pro- 
gesterone. The only alteration which could be observed was found in the adrenal glands. 
They showed a definite hypertrophy of the cortex and a slight hypertrophy of the medullar 
portion, whereas in the first group described above the cells were large and clear, in the 
third group the cortical cells were small and compact, giving an appearance of density 
to the tissue. The affinity of these tissues to acid dyes was quite evident. The fourth 
group in the experiment received follicular hormone. The changes caused by this sub- 
stance were marked and far more significant than those of the preceding groups. The 
thyroid gland showed characteristic changes similar to those encountered in hyperfunction, 
abundant vascularization, colloid depletion, and very scarce connective tissue. The para- 
thyroid glands were atrophic with definite signs of diminished activity, i.e., poor vascu- 
larization, and small cells, as if devoid of protoplasm. 

The adrenal glands showed the following picture: Atrophy of the cortical portion 
and definite hypertrophy of the medullar area. This latter portion with its dilated vessels 
and stratified cells was fused with the reticular layer of the cortex. The cells in the 
medulla were voluminous with abundant basophilic protoplasm. In contrast to this con- 
dition the cells of the cortex were diminished in volume and here and there between the 
cells hemorrhagic foci were seen. The liver showed fatty change. The kidneys showed 
dilatation of the capillary glomerular tufts, but no albuminoid extravasation was apparent 
in the glomerular capsule. 

While the administration of corpus luteum and parathormone produced a decrease of 
calcification and ossification of the mandible, the follicular hormone caused the formation 
of compact bones. The large vacuoles in the bony formations of the specimens of the 
third group were substituted by small vaculoes surrounded by compact bony tissues similar 
to those of the long tubular bones. Inside the small vacuoles very scarce cellular and 
vascular elements were observed in contrast to the preceding cases where numerous vessels 
and medullar type cells were present. The teeth were hypercalcified in their dentine with 
a superimposed cementum. The periodontal membranes were reduced in volume to a fine 
thin layer. While in the preceding groups the dentine was penetrated by vascular loops 
coming from the dental pulp, in this group the dentine was compact and regularly formed 
with parallel dental tubules. 

Based on his investigations the author made the following statement: The follicular 
hormone is capable of producing a general precocious maturation of the whole develop- 
mental process. It is a source of activity of ossification of the mandible and it enhances 
the early calcification of the dentine. The dental and osseous alterations were not char- 
acteristic from a histologic aspect. The association of corpus luteum with parathormone 
has accentuated the activities of decalcification or at least delayed the function of elements 
connected with bone ossification. The action of two hormones, one, corpus luteum, the 
activator of the parathyroids, another, parathormone, the mobilizer of bone calcium, must 
have determined a very efficient synergism. It is interesting to note the morphologic 
changes which occurred in the periodontal membranes. These periodontal membranes were 
hypertrophic especially on their labial aspect. This finding might be a result of vicarious 
activity. As the alveolar bones were unfit to perform their regular activity of anchoring 
the apparatus of suspension due to their poor calcification, to compensate for the deficiency 
hypertrophy of the periodontal membranes came into existence. In contrast to this con 
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lition the administration of follicular hormone resulted in solidity of the alveolar bone 
ind in atrophy of the periodontal membranes. The important role which the corpus luteum 
plays in association with the parathyroid glands in calcification or decalcification of the 
skeleton leads the author to ascribe a great influence to the sexual glands. An infectious 
disease in puberty may determine a hormonal insufficiency which in a later period might 
nanifest itself in symptoms of deficiencies at the expense of the skeleton. Thus the 


mandible might be the site of deranged functional activity. 


Bacteriological Problems of Dental Caries. N. E. Goldsworthy. D. J. Australia 22: 547- 
548, November, 1950. 


Prevention can be discussed only in the most general terms since its nature will 
depend upon the etiology of the disease. Assuming that a case for bacterial action has 
heen established, we may proceed along one or more of the following lines: 

(a) The most obvious method of attacking offending organisms is to remove them, 
as for instance is attempted but never attained by oral hygiene. Few, however, would on 
the basis of present knowledge recommend the discontinuance of oral hygiene. There is, 
for instance, the well-known observation of Fosdick, that when oral hygiene is ener- 
getically and conscientiously practiced immediately after eating it can effectively limit 
the initiation of new lesions. On the other hand we must admit that, as usually practiced 
by the so-called ‘‘average’’ person, oral hygiene is little more than a gesture justifiable 
mainly on esthetic grounds. Never before has so much oral hygiene (so-called) been 
practiced among civilized peoples, yet never before has the incidence of dental caries 
been so high among these same civilized peoples. 

(b) We may attempt to interfere with the metabolism of the organisms by attacking 
their enzymes either (1) by the application of specific and recognized enzyme poisons, for 
example, fluorine, or (2) by the application of antibiotic mechanisms, for example, by im- 
planting harmless organisms recognized to be antibiotic toward suspected etiological 
agents (aerobacter versus lactobacillus) or by the use of antibiotic products (penicillin). 
While there is experimental evidence for the partial success of Item 1 in animals, it is 
at present doubtful whether this measure is applicable on an effective scale to human 
beings. Also the establishment in the mouth of organisms which might prevent other 
baeteria (such as lactobacillus) from initiating or promoting lesions is by no means easy, 
unless assistance is given by 

(c) the use of selected diets. Diets should be chosen for their ability not only (1) 
to promote the growth and activities of the implanted organism but also (2) to depress 
those of any particular etiological agent, or if possible (3) to act in both ways. 

If we disregard for the moment the associated economic and psychological problems, 
dietetic measures for the control of the oral flora are the most promising of all the caries 
control mechanisms directed against oral bacteria; for example, it has been clearly shown 
that a diminution in the intake of sugar and refined carbohydrates generally will result 

at least under certain conditions of living) in a fall in the lactobacillus count and in 
the incidence of new lesions. 

This dietetic approach to the problem of control of dental caries can, then, legiti- 
mately be regarded as bacteriological in nature and should be energetically made, despite 
the obvious difficulties which attend it. 


A. J. A. 


Plasmocytom med lokalisation i kikarna. (Plasmocytoma Localized in the Jaws.) Anders 
Sonesson. Siirtryck ur Odontologisk Tidskrift, no. 4, pp. 415-432, 1949. 


On the basis of relevant literature the author gives a brief description of the patho- 
genesis, symptomatology, and clinical manifestations of plasmocytomas, particularly of 
those localized to the jawbones. A short clinical description is then given of the author’s 
material comprising 2 solitary plasmocytomas in the maxillary, and 26 cases of multiple 
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type, five of which were present also in the mandible. Case reports are given of the 
above-mentioned 2 solitary tumors and of 4 of the multiple cases with tumors also of 
the mandible. In 3 of these 4 cases the process had originated in the mandible. 

A description is given of the diagnosis of roentgenologic changes in the jaw. The 
author claims that both of the two solitary neoplasms exhibited a noncharacteristic roent- 
gen picture which could be interpreted only as a malignant tumor. Neither could the less 
advanced of these two cases be clearly distinguished from osteitis originating from the 
root of a decayed tooth. Roentgenologically the more advanced case simulated a maxillary 
cancer. 

Neither could they be distinguished by clinical differential diagnosis. The histo- 
pathologic findings were the only evidence available for a differential diagnosis of the 
two solitary plasmocytomas. 

The multiple myelomas located also in the mandible exhibited a more varying roent- 
gen picture. The author holds that he has found two main types: (a) punctiform foci 
scattered over one or several regions, and (b) a uniform neoplastic formation. A third 
type consisting of small scattered regions of neoplastic destruction might possibly be dis- 
tinguishable. 

In the first type the punctiform foci soon fuse to form various-sized coalescent areas 
of destruction with marked osteoporotic and often rarefied margins. This is the most 
characteristic type of plasmocytoma of the jaws, even though it is not pathognomonic. 
Surely some cases of cancer, and probably also certain cases of osteitis, are capable of 
simulating this type of neoplasm. 

The other main type, a uniform growth, has two variants, a pure osteolytic tumor 
and a trabeculated one. Roentgenologically the former cannot be distinguished from cer- 
tain other semimalignant and malignant tumors, neither is it possible definitely to dis- 
tinguish the latter roentgenologically from a few other known types of neoplasms men- 
tioned by the author. 

The author therefore holds that in the absence of other typical skeletal findings it 
is not possible to make a clear-cut positive x-ray diagnosis of a plasmocytoma of the jaws. 


Idiopatisk resorption av tinder. (Idiopathic Resorption of Teeth.) Anders Sonesson. 
Odontologisk Rev., no. 1, pp. 1-21, 1950. 


A review of the literature suggests that the roentgenology of idiopathic tooth re- 
sorptions has received insufficient attention. 

The author gives a description of the roentgen picture on the basis of 11 cases, in 
3 of which more than one tooth was involved, namely, in one case 4, in one 3, and in one 
2 teeth. Three teeth of one of the patients were also examined histologically. In all 
three of them the lesion most probably commenced in the periphery of the root. 

It is often difficult, or not possible, clinicoroentgenologically to differentiate the 
internal from the peripheral form. The treatment and prognosis of these lesions are 
briefly discussed. 


Ett bidrag till cementoblastomets diagnostik och réntgenologiska differentialdiagnostik. 
(A Contribution to Clinical and Roentgenological Diagnosis of the Cementoblastoma.) 
Anders Sonesson. Sirtryck ur Odontologisk Tidskrift, no. 4, pp. 409-414, 1949. 


The author describes a case of a semimature cementoblastoma, the size of a pigeon’s 
egg, in a 21-year-old man. The tumor had originally been diagnosed as a fibro-osteoma. 
He discussed the differential roentgen diagnosis of cementoblastomas of this type, and in 
which respects they differ from other similar hard tissue tumors. 


Fibrous Dysplasia of Bone. Jose valls, Moises Polak, and Fritz Schajowicz. J. Bone Surg. 
32-A: 311, 1950. 
In this work the writers were attempting to verify the concepts of Thannhauser tha! 
neurofibromatosis (von Recklinghausen) and localized and disseminated osteitis fibros: 
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»ystica (von Recklinghausen) are related entities. To this end tissue specimens were 
stained in both paraffin and celloidin sections according to the usual techniques and varia- 
tions of Rio Hortega for mesenchymal and nerve elements, For frozen sections the methods 
of Bielschowsky, and of Ramon and Cajal were used. Stains for lipoid substances were 
ised to clarify the relationship between xanthomatosis and fibrous dysplasia of bone. 

Material was secured from a group of patients having fibrous dysplasia. In 10 of 
these a solitary lesion was observed, 3 had several foci, at times confluent, 1 patient had 
the pyostotic form which was limited to a few bones, 2 had involvement of many bones, 
and 1 had an Albright’s syndrome. An additional 10 cases were classified as histiocytic 
xanthomatous granulomas. 

The monostotic foci macroscopically showed thinning of the cortical bone and filling 
f the medullary cavity by grayish-white fibrous tissue which was firm to the touch, There 
were no areas of a cartilaginous or xanthomatous type. Microscopically there was sub- 
stitution of the osseous medulla by connective tissue containing many newly formed bone 
trabeculae, many whorls of fibroblasts, and some groups of multinuclear giant cells. 

The special staining of Rio Hortega showed an abundance of reticuloendothelial 
elements, and that the fundamental substance of the so-called osteoid trabeculae corre- 
sponds to a compressed network of connective tissue fibers which are continuous with 
those of the stroma encircling them. Special techniques did not show in this material any 
nerve fibrils or Schwannian elements. 

The pathologie anatomy of the polyostotic form was fundamentally identical except 
for small amounts of adult cartilage which does not show signs of calcification. If the 
presence of the cartilaginous tissue is excluded, the authors believe that the histopathologic 
aspect cannot be differentiated from that found in generalized osteitis fibrosa or hyper- 
parathyroidism, which differs from the opinion of Jaffe. The authors believe also that 
on the basis of study with the silver impregnation techniques, there is no relationship 
between fibrous dysplasia and the neurofibromatosis of von Recklinghausen. 


It would seem that the ‘‘polyostotic fibrous dysplasia’’ may be accepted as a real 
dysplasia with, perhaps, a relationship to chondrodysplasia or Ollier’s disease, while the 
monostotie form corresponds in many instances to the final cicatricial stages or processes 
rather than to dysplastic stages. Where thorough search fails to reveal some other etiology, 
they would coneur with the classification of Jaffe and Lichtenstein. The photomicro- 
graphs are exceptional. 

x Jd &. 


Les granulomes pulpaires ou pulpomes. (The Granulomas of the Pulp or Pulpomas.) M. 
Bouysson (Toulouse). J. Canadian D. Assoc. (French Section) 15: 55, 1949. 


The author states that various names are used to denote hyperplastic formations of 
the pulp. They cause an osteoclastic resorption of the dentine and may be located centrally 
or laterally in the tooth. There are coronal and cervical forms which are revealed some- 
times by a pink spot, finally causing a perforation of the enamel. In addition, there are 
radicular forms which remain clinically hidden until they perforate, involve the perio- 
dontal membrane, and produce a fistula and slight suppuration. 

The x-ray of the former shows a spheric or oval cavitation; the latter sometimes 
shows a granuloma in the periodontal membrane on the side of the tooth with resorption 


of the side of the root. 


Histologically, the disease shows two stages, an initial stage of hyperplasia and 
osteoclastic resorption, and a final phase which may either be a process of necrosis or of 
couneetive tissue organization with secondary ossification. The pathogenesis, which is 
still obseure, is discussed; and for treatment, complete removal of the pulp is recommended 


efore the tooth crown is fractured and lost. 


K. i. T. 
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ORAL MEDICINE 


The Role of Immature Plasma Cells, Lymphoblasts, and Lymphocytes in the Formation 
of Antibodies, as Established in Tissue Culture Experiments. F. J. Keuning and 
L. B. Slikke. J. Lab. & Clin. Med. 36: 167, 1950. 


For a long time the reticuloendothelial system has been looked upon as the site where 
antibodies are formed. Although this theory was based on only a few experimental find- 
ings, the main idea seems justified, i.e., that phagocytotie activity of the leucocytes and 
macrophages for the assimilation of the antigenic material is necessary before any anti- 
body production can take place. The hypothesis that antibody production would depend 
upon these same phagocytotic cells is mere surmise. However, any theory covering more 
especially the problem of the synthesis of the immune substances should fit in with the idea 
of phagocytotic assimilation of the antigen. In this respect the findings of Epstein seem 
of basic importance. For the morphologic representation of immunization this author 
describes phagocytotic reticuloendothelial cells giving rise to aggregates of nonphago- 
eytotic round cells, resembling plasma cells and other lymphoid elements. 

In recent years much attention has been given mainly by American investigators, 
to the lymphocyte as a possible producer of antibodies, whereas in Europe great importance 
has been attributed to the plasma cell. This paper is a preliminary attempt to bridge the 
gap between these controversial hypotheses. 

The whole problem has gained much wider perspective since antibodies have been 
identified as plasma beta and gamma globulins, endowed with specific characteristics that 
ean be established only by immunologic methods. The synthesis of immune globulins will 
in all probability therefore be intimately connected with plasma-globulin metabolism. 

The authors undertook to retest the role of lymphocytes and plasma cells, respectively. 
In the first series of experiments they reinvestigated the antibody production in vitro of 
red and white splenic pulp, largely following the techniques of Fagracus. In a second 
series the role of individual types of splenic cells in antibody formation was studied, by 
explanting splenic cell suspensions separated into different fractions by means of sedi- 
mentation. 

Rabbits were immunized by three intravenous injections of paratyphoid B vaccine. 

One to four days after the last immunizing injection, both white and red splenic 
pulp and splenic cell suspensions were found to produce agglutinins when explanted in 
vitro. 

At the height of antibody production in the animal—three to four days—red pulp 
material was found to produce more agglutinin than white pulp. As described by Fagracus, 
in the red pulp by this time the characteristic aggregates of immature lymphoid cells, to 
be considered as immature plasma cells, were always found. 

In splenic cell suspensions, both large, immature lymphoid cells and small lympho- 
cytes may have contained agglutinins, but only the former ones were capable of syn 
thesizing antibody, as deduced from experiments in which these cells were separated by 
sedimentation. 

The presence of great numbers of these large, immature cells in the characteristic 
cell aggregates in the red pulp, together with the high agglutinin production found in this 
latter material, supports the hypothesis that these antibodies will be produced in the first 
instance by immature plasma cells of red pulp. 

The occurrence of immature lymphoid cells in white pulp where no plasma cells are 
found, together with an apparent production of agglutinin by this material in vitro, and 4 
likewise apparent agglutinin content of mature lymphocytes, suggests that lymphoblastic 
cells of Malpighian corpuscles are also involved in antibody production to some extent. 

The experiments clearly refute the idea of antibody production by mature lympho- 
cytes. 

Possible relationships between lymphocytogenesis and plasmocytogenesis are dis- 


cussed. 


JacK BLOOM. 
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Mikulicz’s Disease of Parotid Glands: Report of a Case. N. W. Wawro and W. Fair- 
weather. J. of Surg. 28: 767, 1950. 


Since Mikulicz first described the entity which bears his name, numerous reports 
have appeared in the medical literature describing variants of this syndrome. There has 
been a tendency to classify this group of patients into two categories, Mikulicz disease 
and Mikuliez syndrome. The former group presents localized enlargement of the lacrimal 
and salivary glands without generalized adenopathy. The latter group presents associated 
abnormal findings in blood, peripheral lymphadenopathy, and even involvement of distant 
organs such as the lungs and the stomach. A more detailed discussion and a bibliography 


are to be found in a recent report by Jackson. Swinton and Warren found seven similar 


lesions in their survey of eighty-one parotid tumors, All occurred in women, two of this 
group of seven were bilateral, and observation up to six years revealed no recurrence 
after surgical treatment. 

A 59-year-old married white carpenter was examined on Jan. 12, 1949. In 1941 he 
first noted onset of enlargement of both parotid glands, unassociated with trauma, pain, 
fever, or facial nerve weakness. This swelling was progressive and asymptomatic over 
the eight years. There was no intercurrent illness, and no specific treatment for these 
tumors. Past history was not contributory. The patient sought medical advice because of 
the cosmetic deformity. 

Pertinent physical findings were confined to the head and neck where bilateral, oval, 
multinodular homogeneously firm and painless tumors were noted over the parotid areas. 
The overlying skin was erythematous and movable. The lesions were fixed to the under- 
lying tissues. Lacrimal, submaxillary, and sublingual glands were not palpable. Aspira- 
tion biopsy of the right parotid gland was interpreted as containing parotid tissue and 
lymphoeytes, but was insufficient for diagnosis. A sialogram of the left parotid revealed 
excellent filling of the ductal system with widespread displacement of the ducts about an 
extensive soft-parts mass with some puddling of the opaque medium. 

Resection of both parotid glands was followed by temporary facial palsy which lasted 
ten weeks on the right side and fourteen weeks on the left side. Pathologic examination 
revealed chronic inflammation of the gland consistent with Mikulicz’s disease. There were 
no complications on the follow-up. 

JACK BLOOM. 


Human Infection With the Virus of Vesicular Stomatitis. R. P. Hanson, A. F. Rasmussen, 

Jr., C. A. Brandly, and J. W. Brown. J. Lab. & Clin. Med. 36: 754, 1950. 

Three cases of infection with the virus of vesicular stomatitis in human beings are 
described. Each presumably was exposed by contact with experimentally infected animals. 
In two instances a biphasic febrile course occurred. The disease was accompanied by 
fever, severe general malaise, and muscle pain. Mild stomatitis was noted in two of the 
three patients. One had suggestive evidence of pneumonitis during the height of the 
nitial febrile period. Subsequently an x-ray of the chest was clear. Except for a some- 
what prolonged period of fatigability in convalescence, recovery was prompt and un- 
eventful. 

V. S. V. was not isolated but high neutralizing activity of the sera for V. 8. V., New 
Jersey type, developed during the course of the disease in two individuals and was present 

a similar degree after recovery in the third. This would support prior unverified ob- 

rvations that the virus of vesicular stomatitis is transmissible to man under naturally 

curring conditions, and that infections of animals with this virus are of significance to 
publie health. 

An addendum appears in which two further cases are described occurring in two 

er members of the laboratory staff working with the experimentally infected animals. 
One suffered an acute illness similar to those reported; the other has not been ill except 
for symptoms of mild coryza. The latter suggests that inapparent infection with V. 8. V. 
y be of significance. The serum of the remaining laboratory personnel continues to be 


negative for antibodies to this agent. 


JACK BLOOM. 
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The Treatment of Various Infections With Terramycin. E. R. Caldwell, H. W. Spies, 
C. K. Wolfe, M. H. Lepper, and H. F. Dowling. J. Lab. & Clin. Med. 36: 747, 1950. 


Terramycin therapy was employed in the treatment of 171 patients with various 
infections. 

From in vitro tests, it appears that terramycin has an antibacterial spectrum which 
is similar to that of aureomycin and chloramphenicol. The preliminary clinical observa- 
tions reported herein bear out this general impression. Terramycin was effective against 
infections caused by gram-positive cocci and gonococci. It was effective in shigella 
dysentery and in some of the infections of the urinary tract caused by the gram-negative 
rods. More cases are needed to determine its value in Stevens-Johnson syndrome and per- 
tussis. Three patients with Vincent’s pharyngitis and tonsillitis were treated with terra- 
mycin and all responded well. The antibiotic appears to have no effect on the course of 
measles and mumps, whereas its effectiveness in herpes zoster, chicken pox, lymphocytic 
choriomeningitis, and infectious mononucleosis cannot be evaluated from the authors’ 
few cases. 

JACK BLOOM. 


Effect of Food and Antacids on Blood Levels of Aureomycin and Terramycin. J. C. Michel, 
R. J. Sayer, and W. M. M. Kirby. J. Lab. & Clin. Med. 36: 632, 1950. 


The experiments carried out by the authors clearly indicate that when Amphojel, 
Basaljel, or Phosphaljel is given with aureomycin or terramycin, a lowered serum level 
of the antibiotic is obtained. When food is given with these antibiotics, however, there 
is no demonstrable influence on serum levels. A possible explanation of these findings as 
suggested by Boger and co-workers is that the colloidal particles of the aluminum gel 
compounds may either absorb the antibiotic and thus leave less free drug available for 
intestinal absorption, or that they may combine with the antibiotics chemically and thus 
alter their action. Lowering the serum levels of these drugs may render them thera- 
peutically ineffective, and, therefore, these gel compounds should not be administered 
simultaneously with aureomycin and terramycin. On the basis of the present evidence, it 
would appear more appropriate to administer these antibiotics simultaneously with food 
in an attempt to diminish nausea and vomiting. 

JACK BLOOM. 


The Effects of the Hypophysis, Thyroid Sex Steroids, and the Adrenal Cortex Upon Granula- 
tion Tissue. M. Taubenhaus and G. D. Amromin. J. Lab. & Clin. Med. 36: 7, 1950. 


Granulation tissue surrounding turpentine abscesses in white rats was studied histo- 
logically. Hypophysectomized animals failed to develop the amount of granulation tissue 
observed in normal animals. The anterior pituitary stimulated fibroblastic proliferation 
through its growth hormone, which, if administered to hypophysectomized animals, actually 
promoted its formation beyond the normal response. In intact animals, growth hormone 
also produced stimulation; however, if injected in large doses it inhibited such tissues. 

Thyroidectomized animals developed myxedema in the tissues studied. Administra 
tion of thyroxin to hypophysectomized animals stimulated formation of granulation tissues 
indicating that the thyrotropic hormone also plays a part in the stimulatory mechanisms 

Sex hormones given to intact animals inhibited granulation tissue formation; how 
ever, if growth hormone was injected simultaneously, it showed stimulatory effects ir 
some instances, indicating that their inhibition was due to suppression of the anterio: 
pituitary. 

The adrenal cortex exerted its effect in two ways: desoxycorticosterone, if injecte: 
into intact animals prior to and during the turpentine abscess formation, had a profound] 
stimulatory effect, affecting the fibroblasts and changing the appearance of the groun 
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substance. Cortisone had an inhibitory effect upon fibroblasts and caused the appearance 
of large amounts of macrophages and inhibited collagen formation. Adrenocorticotrophic 
hormone of the anterior pituitary had a similar but less pronounced effect. 
Growth hormone administered to adrenalectomized animals failed to produce its 
stimulatory effect. 
JAcK BLOOM. 


Antimicrobial Properties of Neomycin. 8S. A. Waksman, E. Katz, and H. Lechevalier. 
J. Lab. & Clin. Med. 36: 93, 1950. 


Neomycin has a broad antibiotic spectrum and is active against a variety of gram- 
positive and gram-negative bacteria, acid-fast bacteria, and actinomycetes. It is not 
active against fungi or viruses. It is produced by two strains of Streptomyces fradiae 
which differ in their morphology and intensity of pigmentation of aerial mycelium, Neo- 
mycin is resistant to the action of microorganisms and to heat under pressure. Neomycin 
is only slightly affected by cysteine and hydroxylamine, but its potency is markedly re- 
duced by oleic acid and by nucleic acid. Neomycin has a strong bacteriostatic and bac- 
tericidal effect upon various bacteria, including streptomycin-resistant strains. Resistance 
to neomycin develops more slowly than resistance to streptomycin, although no absolute 
resistance similar to that against streptomycin has been obtained. Neomycin is highly 
effective in experimental animals against various bacteria. It has a rather limited toxicity 
and a high chemotherapeutic index. 

JACK BLOOM. 


Psychiatric Implications in Dentistry. A. T. Edwards. D. J. Australia 22: 589-590, De- 


cember, 1950. 
The relationship of psychiatry and dentistry is threefold: 

1. Dental defects as a psychosomatic disorder. 

2. The effect of dental defects and active dental interference upon the patient; and 
3. The effect of the patient upon the dentist. 


The role of personality and emotion in the causation of dental lesions has not 
yet been fully explored, and most of the work done as yet is more suggestive than con- 
clusive. The child and adolescent probably best display these psychosomatic effects; for 
instance, continuous and excessive nail-biting or pencil-biting, which produces deviation 
of the teeth and unusual wearing of one side of a tooth, frequently arise as the result of 
emotional disturbance in the child, and are often accompanied by other manifestations 
of anxiety and insecurity—nocturnal bedwetting, night terrors, temper tantrums, ex- 
cessive shyness. Tension arising from anxiety or unexpressed aggression is responsible 
for grinding of the teeth in childhood and adolescence, and during sleep in adults, and 
at all ages may cause excessive pressure and therefore undue wear. Any attempt to cure 
the local condition only is unlikely to succeed if the mechanism that caused it continues 
to be active, and the psychiatrist and dentist here may be of assistance as a team. I 
would suggest that wherever there is evidence of dental wear as the result of muscular 
action, inquiry be made as to the presence of other symptoms suggestive of maladjustment. 

Dental health may also be influenced by emotion through the lessening of the amount 
of saliva and alteration in the pH which occur in anxiety states and which are accom- 
panied by a bad taste, dry mouth, licking the lips, and often by a subjective feeling of a 
lump in the throat; so that the dentist or throat specialist may be the first consulted as 
to the treatment of the condition. This bad taste and dry mouth are among the most fre- 
quent accompaniments of an anxiety state. 


Nutritional Aspects of the Problems of Dental Caries. Cecil Hearman. D. J. Australia 
22: 553-554, November, 1950. 
There is no real need for sugar in the diet. Contrary to general belief, it does not 
provide energy, unless the vitamins thiamine, niacin, and riboflavin are present in sufficient 
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quantity to ensure its complete metabolism. Excessive quantities of sugar in the diet 
result in a deficiency of these vitamins, The normal individual can obtain all his glycogen 
requirements from the starches in whole-grain cereals and potatoes, the sugars in natural 
fruits and some vegetables and from lactose in milk, plus honey in small quantities, It is 
well to remember that cane sugar does not contain fats, proteins, minerals, vitamins, or 
roughage. It is a dead food, containing neither protective nor body building elements. 
On the other hand, it provides the substrate for enzyme action, it promotes the growth of 
lactobacilli, it depresses the growth of the opposing ammonifying organisms, it perverts 
appetite, it decreases the intake of protective foods, it increases the lodgeability of 
starchy foodstuffs, and it diffuses readily into the dental plaque. The sum total of these 
reactions may be expressed in the simple statement: sugar rots teeth. 

A plain, simple, balanced dietary, which bans entirely sugar, biscuits, sweets, cakes, 
and jam, will practically eliminate dental caries and at the same time it will promote a 
well above normal standard of good health. No better example of this fact is available 
than the one provided by the Bailey experiment with institutional children at Bowral 
in this State. This experiment was started in 1942 with the result that 86 children now 


have fewer cavities between them than in one jaw of the average child. 


A, G, Bs 


Ein tonsillogen und dentogen bedingter Fall von rezidivierender Endarteriitis rheumatica. 
(A Case of Tonsilogenic and Odontogenic Recurrent Rheumatic Endarteritis.) K. 
Keresztesi. Ztschr. f. Stomatol. 47: 269, 1950. 


A patient, 32 years old, female, suffered from endarteritic closure of the left radial 
artery. On the grounds of a rheumatic case history, of subfebrile temperatures, and in- 
creased sedimentation rate, an inflammatory etiology was assumed. A tonsillectomy was 
performed, and within ten days the patient could be dismissed, cured. Five years later, the 
same symptoms arose again, but even more severe. No results could be obtained with 
any medication. 

A very thorough examination of the patient’s teeth revealed one incompletely filled 
root canal, one infected tooth with periapical granuloma, and one devitalized tooth with 
The first two teeth were extracted with one day’s interval, without 
Three days later, the last of the three was extracted, 
The patient could be dis- 


pulp amputation. 
change in the patient’s state. 
whereupon the symptoms disappeared after twenty-four hours. 
missed after another week. Control after two, three, and five years showed a completely 
normal arm, able to do heavy work. 

The case shows that with x-rays alone one is not always able to detect infected teeth, 
but that vitality tests should always be done. The recurrence after an interval of years 
warns us that patients with diseases from focal infection should be given checkups at 


regular intervals, in order to avoid further damages from new foci. 
R. H. BOoIre. 





Durch Veriinderungen am Kauapparat bedingte Stérungen des Gehérorgans. (Changes in 
the Masticatory Apparatus as the Cause of Disturbances of the Auditory Apparatus.) 


K. L. Spring. Ztschr. f. Stomatol. 47: 171, 1950. 


In edentulous cases with lost vertical dimension, a decreased hearing capacity is 
sometimes observed. The cause of this is a disturbance of normal deglutition, which in 
turn disturbs the ventilation of the Eustachian tubes, or the regulation of atmospherical 
pressure on the tympanic membrane. 

Other disturbances like pain in the ear or surrounding parts, tinnitus, a feeling of 
obstruction in the ears, sensitiveness on palpation of the temporomandibular joint, head- 
aches around eyes and frontal sinus, and Costen’s syndrome find their explanation in the 
overstress which is brought onto the temporomandibular joint. Arthritis ensues, and the 
pain from it irradiates into the neighborhood. It is, however, doubtful whether a com 
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pression of the chorda tympani and of the auriculotemporal nerve can be assumed. The 
anatomical site of these nerves, such as demonstrated by Sicher, does not substantiate 
such a claim. 

Pure otiatric or neurologic treatment is not sufficient in these cases. A close col- 
laboration with the dentist alone can eliminate the disturbances. 


R. H. Borren. 


Ein Beitrag zur Therapie der Noma. (Therapy of Noma.) H. Schmid. Schweiz. Mo- 
natschr. f. Zahnh. 60: 447, 1950. 


Noma is difficult to treat because of its virulent course. Excisions do not promise 
success if they do not reach deep into the normal tissues. The different recommended 
therapies are described and a case is reported which was successfully treated with peni- 
cillin, dosage, 200,000 units per day for twenty-nine days, total of 5,800,000 units. 


R. H. Bore. 


Allergie en Stomatologie. (Allergy in Stomatology.) R. Boisson. Schweiz. Monatschr. 
f. Zahnh. 60: 839, 1950. 


A clear definition of the terms anaphylaxis, allergy, sensitization, specificity of anti- 
protein action, reaction of host, and immunity represents the introduction to the study 
of the nature of apical infection. Several facts have shown the complexity of this prob- 
lem. Why is it that in one person a badly disinfected root produces an apical focus, 
while in another an equally putrid pulp does not? To carry the argument further, why 
is it that a very carefully treated root will eventually produce a granuloma? Clinically, 
a granuloma is not necessarily the consequence of root infection; in fact, it is in itself 
sterile in the majority of cases. The fact that the individual is sensitized or allergic is 
the determining factor whether a reaction against infection will take place or not. The 


3 granuloma is therefore looked upon as a defense tissue rather than a focus of infection. 
4 If it becomes infected, however, microorganisms other than the streptococcus viridans are 
generally found. 

Experiments have been made to find out whether microorganisms found in granulo- 
4 mata can wander into the blood and thus be transported to other sites. Artificial foci 
1 n the form of perforated celloidin capsules containing typhoid infected jelly were in- 


serted into the peritoneum of rabbits. Registration of antibody production was successful, 
but no typhoid bacilli could be found anywhere else. The same results were obtained when 


ibe Malia 


experimenting with streptococci. On the other hand, sensitized animals showed reactions 


n their joints after injection of bacterial lysates. With extracts of streptococci, in- 
flammatory and granulomatous abscesses and microabscesses could be provoked. The 
result of the study, the different conditions under which articular disturbances may arise 
n sensitized animals, suggests that they spring from the union of the antigens with the 
intisera. It shows, furthermore, that the reactions at long range do not have their origin 
n the transport of bacteria, but in the phenomena of humoral reactions of the body, such 
s anaphylaxis or allergy. In man, we find allergic individuals with reactions on each 
and every devitalized tooth, be they well or poorly treated, while anallergic persons do 
not have similar reactions even under the worst conditions. The apparently miraculous 
cures resulting from the extraction of infected teeth must be explained by the elimination 
of a center of sensitization rather than a center of spreading of bacteria. The blood 
culture after extraction shows a varied, often nonvirulent flora which is far from an in- 
fection such as caused by Streptococcus viridans. The true cases of focal infection are 
as rare as the true allergies. 

We find certain disturbances which are cured almost immediately following the ex- 
traction of an infected tooth: certain ocular lesions as uveitis or iritis, urticaria, and 
other allergic states. In rheumatism, the cases of complete cure are truly very rare, 
even after extraction of all teeth, and often a temporary relief from rheumatism is fol- 
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lowed by a new wave of symptoms after a few months, when a new sensitization takes 
place from another spot in the body (intestines, tonsils, ovaries). On the other hand, it is 
difficult to explain these flashlike improvements of the patient’s condition after extraction. 
If the Rosenow theory of bacterial dissemination is accepted, bacteria arrived at their 
new location will reproduce themselves without being influenced by the elimination of 
the source from which they sprang. Furthermore, the theory of ‘‘focal infection’’ is based 
on the similarity of the apical flora to that of rheumatic arthritis or endocarditis (Strept. 
viridans). Coutrary to this, the findings on cultures of granulomata, if they are positive 
at all, show a great variety of organisms which often are of little virulence. 

The acute dental abscess is generally a secondary stage of periapical infection. 
Under the influence of unknown or external factors, bacteria begin to develop in the 
formerly indolent granuloma and the nature of the flora suggests that a certain bacterial 
association is necessary for the development of an abscess. This is, however, far from 
simplifying the problem. The humoral reactions of the individual organism toward this 
complicated flora vary from one patient to the other, and it is difficult to explain the 
edema in patients appearing clinically little infected. The means of establishing a measure 
for the individual susceptibilty is the injection of small doses of protein into the sub- 
mucous tissue. According to the allergic disposition the edema is strong, moderate, or 
missing altogether. The individual reaction is determined by the reaction of the host 
and not by the effect of the microorganisms. 

The last stage of dental infection is the cutaneous or gingival fistula. Most of these 
fistulas disappear after elimination of the causal factors. For no apparent reasons, how- 
ever, some cutaneous fistulas persist and so does suppuration. Surgical, internal, and 
antibiotic treatments fail to have effect. By inciting the formation of antibodies or 
histiocytes by injection of an antigen of large albuminoid molecule (horse serum), such 
chronic suppurations can be arrested. 

Finally there are a number of different affections which can be explained from the 
standpoint of allergy, such as certain forms of stomatitis, of Vincent’s infection, of 
neuralgias, the irritation from artificial dentures. A systematic investigation of these 
different oral affections according to these findings might cast an entirely new light upon 


buccal pathology. 
R. H. Bore. 


Fordyce’s Disease of the Buccal Mucosa, Lips and Penis. Anthony C. Cipollaro. Arch. 
Dermat. & Syph. 61: 1060, June, 1950. 


T. M., a bartender aged 39, first consulted me on Jan. 6, 1949, for treatment of an 
eruption on the penis of ten months’ duration. The patient stated that, initially, tiny 
blisters and fissures had appeared proximal to the corona. Episodes of ‘‘cold sores’’ re- 
curred at monthly intervals in this area for about six months. There had been persistent 
erythema in the affected region. The eruption had always been asymptomatic, and the 
patient denied having had intercourse for one year. He had received roentgen therapy, 
‘‘autoblood’’ injections, and various other intravenous and intramuscular injections. He 
had been vaccinated about six times. 

The patient presented a diffuse, erythematous band 2 cm. wide involving the distal 
portion of the shaft of the penis cireumferentially. There was fissuring and slight infil- 
tration in the region of the corona. Pinhead-sized, yellowish, maculopapular lesions, dis- 
crete and aggregate, were visible in the area of erythema. 

Examination of the mouth disclosed similar lesions in greater abundance, forming 
large plaques on the buccal mucosa. There were discrete lesions on the upper lip. A 
great number of telangiectatic vessels were seen on the superior portion of the buccal 


mucosa. 
The patient was presented because of the rarity of lesions of Fordyee’s disease or 


the penis, 


7. J, C 
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A Case for Diagnosis (Benign Pemphigus of the Mucous Membrane?). Walter F. Lever. 
Arch, Dermat. & Syph. 61: 1067, June, 1950. ; 


E. M. M., a 60-year-old white woman, a retired school teacher, presented lesions of 
the mouth, conjunctivas, and vagina of twenty-six years’ duration. She stated that pain- 
ful erosions followed by scars had been developing in these areas at irregular intervals. 
There had been difficulty in swallowing for twenty years, but never any hoarseness. About 
ten years ago there was an eruption on the sides of the neck which was diagnosed as 
lichen planus after the removal of a biopsy specimen. This eruption disappeared within 
«a few months’ time. For the ten years before presentation there have been occasional 
nontender nodular lesions on the lips which have been removed from time to time by 
electrodesiceation. The patient’s younger sister has had an apparently similar oral and 
vaginal condition for the previous three years. 

Examination disclosed a woman of stated age who appeared healthy and in no obvious 
distress. The most obvious changes were noted on her lips, which were covered with a 
layer of exuberant crusting that was 5 to 6 mm. thick. This encrustation had a firm, 
almost verrucous or vegetative character and extended to the vermilion borders of the 
lips. It was not tender when palpated. The vegetations ceased on the gingival aspects 
of the lips, but on them there were scattered shallow erosions. The gingival, buccal, and 
conjunctival mucosae exhibited similar small, denuded areas. There was also scarring 
in the lower fornices of the conjunctivas and the buccal mucosa. Vegetations and scars 
limited the opening of the mouth. Similar scarring was notable on the vaginal mucosa, 
and the introitus was so contracted as to admit but one finger. 

A biopsy specimen removed from a nodule on the upper lip in December, 1943, was 
reported to reveal squamous cell carcinoma. Other specimens of lip lesions were said to 
exhibit only chronic inflammation or lichen planus. The patient stated that she had 
received gold and sodium thiosulfate injections some years ago without benefit. No other 
treatment was reported. In June of 1946 an esophagoscopy was performed and revealed 
stenosis in the upper part of the thoracic portion of the esophagus with submucous infil- 


tration. No uleeration was seen. 


Discussion 


‘*Dr, Francis P, McCarihy, Boston.—Since the extraction of all her teeth two years 
ago, this woman’s oral condition has been worse. The tongue is smooth, with atrophy of 
the filiform papillae resembling the ‘bald’ tongue of late syphilis. The chronicity of this 
oral disease could ultimately produce vegetating lesions as seen in this case, owing to 
chronic irritation and secondary infection. I do not believe that the condition is lichen 
planus, although the bullous type may assume some degree of chronicity. In spite of the 
microscopic picture suggesting lichen planus, it might be added that other chronic oral 
mucosal lesions may produce a cellular reaction similar to the one in that disorder. I 
favor the diagnosis of benign oral pemphigus with a secondary nonspecific vegetating 
reaction. ’’ 


= oe 


Behcet’s Syndrome. R. K. Gardner, J. J. Stewart, and J. G. Thomsen. Arch. Dermat. & 
Syph. 62: 730, November, 1950. 


‘‘F. H., a Negro woman aged 50, was first seen by us in August, 1949, complaining 
f a ‘sore’ left eye and mouth of three weeks’ duration. The disorder began as a slight 
ulceration of the gum and then spread to involve the inner aspects of the lips, the buccal 
iucosa, the palate and the tongue, with accompanying hoarseness and fever. The patient 
eceived sodium salicylate, to which she became toxic, and penicillin, both intramuscularly 
nd as an-ointment applied to the eye, and in four weeks she experienced improvement 
ut was not entirely free of lesions. Three weeks ago the other eye became red, new 
lcers developed in the mouth and the patient complained of ‘sores’ on her genitalia. 
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‘‘She has pronounced conjunctivitis in the right eye, with exudation. On the inner 





of the upper lip there is an oval superficial ulceration. The buccal mucosa and 
Inspection of the larynx reveals redness and ulceration of 





aspect 
palate are similarly involved, 
the vocal cords, with ulcerations in the hypopharynx also. Around the urethral meatus 








there are superficial ulcerations. 

‘‘Throat cultures showed normal flora and Hemophilus hemolyticus. Smears from 
lesions in the mouth were negative for diphtheria and Vincent’s organisms, Cultures from 
Blood cultures were repeatedly negative. 






the conjunctivas repeatedly showed no growths. 
The results of the Frei and Ducrey tests were negative. No sickle cells were found. 






‘<4 biopsy was performed on a lesion of the buccal mucosa and revealed acute and 






chronic inflammation of the mucous membrane, with ulceration. ’’ 
7. J. 










Histoplasmosis Involving Tongue, Larynx, Lungs and Probably Liver. Arch. Dermat. & 
Syph. 62: 935, December, 1950. 





‘‘J. B., a 63-year-old white man, acquired an ulcer of the tongue in December, 1948. 
Later he became hoarse and lost 7 pounds (3 Kg.). When first seen he presented a deep 
uleer (1 by 1.5 em.) on the anterior right side of the tongue. The liver was felt 8 cm. 
A biopsy of the tongue showed chronic granulomatous 








below the right costal margin. 
inflammation and bodies resembling Histoplasma capsulatum, and a liver biopsy showed 
H. capsulatum was isolated in cultures from 
bacilli were found on repeated 





miliary granulomas but no micro-organisms. 
tongue, stools and bronchial secretions. No acid-fast 
Guinea pig inoculation showed reticulum cell hyperplasia of the spleen. 







examinations. 

‘‘Treatment consisted of the administration of copper sulfate, 4 grain (15 mg.) 
three times daily and in 1:5,000 solution as a mouth wash. Penicillin, streptomycin, sul- 
The ulcer has shown 






fadiazine and iodides given by mouth and intravenously were used. 





progressive healing since July, 1949.’’ 


T. J. G, 






ORAL SURGERY 













Adamantinomas. Carman Weder. Canad. M. A. J. 63: 590, December, 1950. 






In spite of its rare occurrence, the adamantinoblastoma has been recognized as a 
But, as the author points out, its treatment 





pathologie entity for almost a hundred years. 
is still inadequate and very often delayed because of the belief in its benign character. 
To elucidate some of its clinical and pathologic features and also to discuss the problems 
arising from its therapy, the author undertook the review of the files of the Saskatchewan 








Cancer Clinies. 






Frequency.—In 26,366 cases (years not given) registered at the Regina and Saskatoon 
Clinies, 11,743 were malignant (44.53 per cent). Of this amount 8 cases (0.07 per cent) 
All of the cases (8) with one exception were 





were diagnosed as adamantinoblastomas. 
diagnosed histologically. 






Site—It was found that 85 per cent of the known cases of adamantinoblastoma 


occur in the lower jaw. Willis, however, pointed out that many adamantinoblastomas of 
This may happen 






the upper jaw are wrongly diagnosed as carcinomas of the antrum. 
more frequently when no biopsy material is taken and the diagnosis is based on x-ray 
The author found the site of adamantinoblastomas equally divided 






findings alone. 
between the upper and the lower jaws. 

Age.—Cases are generally found between 28 and 68 with an average of 52 years 
But the author warns not to rely too strictly on these figures as the tumor with its slow 
growing character may be present for a long time before the patient becomes aware 0 
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its existence. Robinson in his works gives the average age of onset as 35 years. The 
duration of the lesion before reporting for treatment varied from two months to twenty- 
eight years with an average of 7.2 years. 


Clinical Features.—The tumor presents itself, as a rule, as a nontender, slow-grow- 
ing swelling of hard or fluctuating consistency. If its site is the maxilla the posterior 
nares may be obstructed, causing symptoms which are associated with nasopharyngeal 
tumors—deafness, mouth breathing, unilateral nasal discharge. In a case where the man- 
dible is involved, the bone may protrude lingually to such an extent as to aggravate the 
act of swallowing. The passing of food over a stretched mucosa may cause ulceration 
followed by infection, thus suggesting the picture of an osteomyelitis. The covering skin 
or the mucosa may be freely mobile, provided that it is not fixed by inflammation. ; 

Pathology.—The author divides the adamantinoblastomas into two groups: (1) solid, 
2) cystic. However, this division, as he points out, is not absolute as many lesions show 
hybrid forms. The cut surface of the solid mass shows friable grayish tumor tissue with 
hemorrhagic and necrotic fields over small or wide areas. The tumor as a whole shows a 
definite tendeney to encapsulation, a feature which, the author claims, is the undeniable 
cause of numerous recurrences. The adamantinoblastoma, like the fibrosarcoma of soft 
tissues, cannot be treated by enucleation of the ‘‘encapsulated’’ tumor. The cystic tumors 
of adamantinoblastomas vary according to the color and consistency of their contents. 
If the contents are of thin consistency and enclose necrotic debris, they present a dark- 
gray mudlike coloration. But if they are mixed with blood the color of the contents is 
dark brownish. The center of the solid mass often presents a necrosis of the colliquation 
type yielding a purulent-appearing fluid. The cystic growth very often presents serious 
difficulties in its demarcation from healthy tissues, as the borderline between them may 
be irregular and without a clear-cut margin. The origin of adamantinoblastomas is either 
the enamel organ itself, or epithelial remnants which have been left behind the invaginated 
oral ectoderm at the period of histodifferentiation. Epithelial tumors of somewhat similar 
architecture are seen in the sella turcica derived from Rathke’s pouch, and an adaman- 
tinoblastoma-like tumor has been reported in bone, e.g., the tibia; these are secondary 
epidermoid carcinomas arising from epithelium of traumatic, periosteal sinus (to the skin), 


ectopic origin. 


ee eee eS ee 


In the true adamantinoblastoma the microscopic examination does not show a uni- 
i form picture of the solid or the cystic type of lesion. In the same tumor different areas 
of the same (solid) mass show a variety of features. Here and there dark-stained epi- 
thelial cells may be found, resembling those of the basal cell carcinoma of the skin. 
There may be found areas of squamous metaplasia resembling the picture of a squamous 
cell carcinoma. Very often the various structural elements of the enamel organ may be 
encountered, the outer enamel epithelium with dark-staining cells and the reticulate cells 
f the stellate form. Often unerupted teeth are enclosed in the tumor mass making the 
lifferential diagnosis from a dentigerous cyst through roentgen distinction difficult. 


Metastases.—It is generally accepted that the adamantinoblastoma does not metas- 
tasize. However, the regional lymph nodes of the neck were occasionally involved. This 
s in addition to the five known metastases to the lung, mentioned in the literature. These 
facts induced McGregor to collect ten cases in the literature showing similar case histories 
f malignant character. Inadequate surgical treatment is surprisingly often mentioned 
is a preceding factor in the secondary tumor involvements. Catlin has reported a case 
in which the lymph nodes were affected at the first examination. In one case, the author 
j eports, the clinical diagnosis of the tumor was established and a block dissection of the 
; eck was carried out. Unfortunately the histopathologic examination did not substantiate 
/ he clinical diagnosis. 

i Diagnosis.—Three ways of procedure are essential in making a diagnosis: (1) his- 
; ry and clinical examination; (2) radiologic films, (3) biopsy. The first point is charac- 
erized by the history of a slowly growing, symptomless tumor in contradistinction to the 
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rapid advancing growth of a malignant tumor. The clinical examination may produce 
sometimes an ‘‘eggshell crackle’’ of diagnostic value. The x-ray films would detect the 
bulging periosteum caused by the expanding central tumor. The clean-cut picture of the 
tumor in x-ray films makes it distinct from secondary carcinomas and osteogenic bone 
sarcomas. New bone formations, as so often to be seen in cases of osteomyelitis, osteo- 
genic sarcomas, and some osteoplastic secondary carcinomas, e.g., in the prostate, are 
absent. A central area of translucency, however, with numerous trabeculae, makes the 
adamantinoblastoma indistinguishable from the giant cell tumor radiologically. Further- 
more it is possible that a dentigerous cyst with its enclosed unerupted tooth may simulate 
an adamantinoblastoma. Particular difficulty may arise in making the diagnosis of ada- 
mantinoblastoma of the maxilla where a carcinoma of the antrum may well come into 















consideration. 
Treatment.—The most popular and least efficient method of treatment is the simple 
curettage. A recurrence of the tumor is, however, almost inevitable, though a latent 
period of apparent eradication of the tumor might give a false sense of security. Where 
curettage was combined with the use of caustic chemicals, the results were equally bad. 
It is generally believed that the principles of cancer surgery should be employed in dealing 
with adamantinoblastoma. The mandible lends itself readily to radical surgery, and if 
the defect is localized in the inferior ramus, bone grafts ean repair the lost tissue. The 
ascending ramus, or a defect of large extension, offers difficulties in employing bone 
transplants, and a hemisection of the mandible as a treatment of choice is often used. 
This procedure prevents a displacement of the superior fragment upward and medially by 
the pulling action of the temporal and internal pterygoid muscles. If the maxilla is 
involved the method of resection described by Ferguson can be used where the floor of 
the orbit is left intact. When healing is accomplished an obturator (of rubber, or plastic 
material) may be constructed to restore speech and facilitate mastication. The block dis- 
section of the neck is indicated when the regional lymph nodes show involvement. This 
is a procedure with complications. Irradiation therapy is not considered an efficient 
method to employ. However, the obsolete technique with inadequate dosages which have 
been used for many years might be claimed for the failures. In his report only the 
maxillary adamantinoblastomas were radiosensitive, whereas tumors of the mandible did 
not respond to irradiation therapy. The author in discussing this rather interesting 
observation points to the possibility of dealing with carcinomas of the antrum, thus 

























explaining the radiosensitivity. 
A. G. N. 












Les greffes en chirurgie plastique et réparatrice. (Grafts Used in Plastic and Reparatory 
Surgery.) H. Koechlin. Schweiz. Monatschr. f. Zahnh. 60: 555, 1950. 











The materials used as implants in plastic and reparatory surgery of the face are 
cartilage, bone, aponeurosis, skin, and mucous membrane. Foreign bodies like ivory, 
acrylic resin, and others are not tolerated by the body in 20 per cent of the cases. Two 
tissues only, namely, cartilage and the cornea of the eye, can be taken from another in- 
dividual. Grafts are used for profile restoration of the nose, lips, and chin. The major 
part of bone transplants, when used in case of fractures, should be of the spongoid rather 
than cortical type of bone, since its immunity against infection is better, and consolidation 
by penetration from the fractured bone is more rapid. Aponeurosis is often used as suture 
material, being at the same time an implant which causes no foreign body reactions, as 
do silk or kangaroo tendon. Skin transplants may be of the free or pedicle type. Free 
flaps should be selected whenever indication permits, since with a good technique they 
always take. We distinguish between Thiersch flaps, less than %4 mm. thick, flaps of 
whole skin, or three-fourths of the skin. Free flaps can even be used in the oral cavity 
for cleft palate operations and are much more agreeable to the patient than pedicle flaps 
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protruding for months through the mouth opening. Pedicle flaps have their indication 
where filling material like adipose tissue is required and where a minimum of scar is 
wanted for esthetic reasons. 


R. H. BOorre.. 


Quelques aspects cliniques particuliers des accidents d’éruption de la dent de sagesse et 
extraction 4 chaud. (Some Clinical Aspects of Accidents Associated With the Erup- 
tion of Wisdom Teeth.) H. Koumrouyan. ‘svhweiz. Monatschr. f. Zahnh. 60: 452, 
1950. 


The author describes a number of complications in the eruption of the third molar 
which are comparatively uncommon but deserve attention from the standpoint of physio- 
pathology, diagnosis, etiology, and therapy. They are: involvement of the submaxillary 
gland, the parotid gland, the tonsils and their surrounding tissues, resulting in anterior 
and posterior tonsillar abscess, lateral pharyngeal abscesses, and phlegmons of the palate, 
besides nervous disturbances like facial paresis and neuralgia. It is recommended to 
extract third molars during the stage of acute inflammation. The advantage is the 
shortening of the time of the complications, the prevention from spreading of infection, 
and the disposition of the case in one sitting. If the extraction is done under block 
anesthesia and with the aid of antibiotics, there is no danger whatsoever in such a 
procedure. 


R. H. Borret. 


Ein Beitrag zur Sialithiasis. (A Contribution to Sialolithiasis.) G. Imming. Ztschr. f. 
Stomatol. 47: 150, 1950. 


Salivary stones are found in patients of all ages and both sexes. They are mostly 
single, placed in the salivary ducts. They consist of one-fifth organic matter, minute 
quantities of different inorganic substances, and of four-fifths calcified matter with small 
quantities of phosphates. 

Although the operation is a comparatively easy procedure, the differential diagnosis 
may prove to be difficult. The dentist might mistake for it a swelling of submandibular 
or sublingual glands caused by some periodontal disturbance, while the physician might 
mistake such eases for tonsillitis or angina ludovici. An x-ray will always reveal the 
stones. Secondary infection may produce acute inflammatory processes. 

Relapses after correct operation have not been observed in any of the cases reported. 

R. H. Borret. 


Ueber rasch waschsende Naevi pigmentosi des Gesichtes. (Rapidly Growing Naevi Pig- 
mentosi of the Face.) H. Richter. Ztschr. f. Laryng., Rhin., Otol. 1: 39, 1950. 


The author discusses the pathogenesis of the typical nevi; the derivation of the cells 
forming them has not as yet been definitely determined. Some think that they are ecto- 
dermal, others, mesenchymal tissue. In malignant cases, therefore, it is not clear whether 
one deals with a carcinoma or a sarcoma. 

The author describes two cases with malignant degeneration, one in a young woman, 
the other in a 6-year-old child. In both cases, the nevus was located in the region of the 
mandible and neck. The nevus all of a sudden increased in size, became darker and more 
hairy. The tumor in each case was removed under local anesthesia. There was no evidence 
that the tumor was a melanoma in histologic study, but there were mitotic figures. 


E. P. 


7) 


Ein Neurinom der Gaumentonsille. (Neurinoma of the Tonsil.) F. Edletzberger. Monat- 
schr. f. Ohrenh. 1-3: 47, January-March, 1950. 


In a 23-year-old patient a ball-shaped enlargement of the tonsil was found. Since 


the anterior teeth were of the Hutchinson’s type, gumma was suspected but antisyphilitic 
treament was without result. 
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When the tonsil was excised, a walnut-sized firm tumor was found, which on his- 
tologic examination proved to be a neurinoma. Only one similar case could be found in 
the literature. It was thought that the tumor originated in the branches of the glosso 
pharyngeal nerve. 

ae 


Beitrag zur Operation der Lateralen, Branchiogenen Halszyte. (Operations of the Lateral, 
Branchiogenic Cysts of the Neck.) P. Rehak. Monatschr. f. Ohrenh. 4-6: 137, April- 
June, 1950. 


Cysts of the neck are congenital, closed fistulae, which develop laterally from the 
branchial clefts or medially from the thyroglossal duct. The former are recognized his- 
tologically by the presence of lymphatic tissue while the latter are surrounded by small 
islands of thyroid tissue. 

Extirpation is not always easy, since they are often projecting into the deeper struc- 
tures of the neck and sometimes are attached to them. The author describes a case in 
which the cyst was attached to the external surface of the constrictor pharyngis. He 
excised it partly from an external approach, while the deep part was removed twelve days 
later from the pharynx, including a tonsillectomy. 

E. P. 8. 


FRACTURES AND DISLOCATIONS OF THE JAWS 
Fractures of the Facial Bones. W. R. McKenzie. Arch. Otolaryng. 52: 257, August, 1950. 


Fractures of the malar-zygomatic arch are treated as early as the condition of the 


patient permits. 
Operation 


A right angle incision is made over the canine fossa on the involved side and the 
mucoperiosteum carefully retracted. This procedure exposes the anterior wall of the 
antrum and the various fracture lines. The fragments of bone are easily seen and may 
be removed or retracted out of the field to insure proper inspection. 

All these fragments, or as many as possible, should be carefully preserved, and their 
periosteal attachments should not be injured or destroyed. An opening just large enough 
to permit proper visualization and manipulation is made through the anterior wall. Blood 
clot, secretion, and bone fragments are removed by suction and forceps. <A piece of plain 
1 inch (2.5 em.) strip gauze is introduced, which will about half fill the antral cavity. 
A heavy Kelly clamp is inserted against this gauze cushion, and sufficient pressure in a 
direction upward or upward and outward is exerted to reduce completely or to overcorrect 
slightly the fractured bones. The strip gauze cushion should be removed, as some parts 
of it may be caught between bone fragments and cause difficult and painful removal 
forty-eight hours later. An opening of sufficient size to provide adequate drainage and 
assure easy postoperative treatment is made through the nasoantral wall. The importance 
of antral drainage is stressed by almost all authorities, to prevent infection and possible 
osteomyelitis of the bony wall. Adequate doses of penicillin and sulfonamides should be 
started immediately after operation to minimize or to prevent these complications. If 
osteomyelitis should occur there is great possibility of localized areas of infection appear- 
ing under the skin of the face with rupture onto the surface, causing additional scarring 
with deformity. The antrum is firmly packed with dibucaine gauze and the end with- 
drawn into the nose. The incision is closed with two or three black silk or cotton sutures. 

The malar-zygomatic arch is now inspected and palpated, comparisons being made 
with the uninvolved side to make certain that the deformity has been properly and com- 


pletely corrected. If there has been overcorrection, it is easily adjusted by proper pressure 
of the thumb and fingers against the bones involved. The pack is removed in 48 hours. 
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The sutures are removed in six or seven days. The nose and sinuses are kept clean by 
gentle irrigations with warm saline solution or suction. Healing is usually complete in 
three or four weeks. 


T. J. CG. 


Fractures of the Upper and Middle Thirds of the Facial Skeleton. Halfdan Schjelderup. 
Acta chir. Scandinav. 99: 445, 1950. 


In the treatment of fractures of the zygoma and maxillary bones early reduction is 
stressed and the Gillies’ operation for reduction of zygomatic fractures is outlined. 
Through a small temporal incision, an instrument can be passed in the proper fascial plane 
so as to lever the fragments into position without difficulty. The reasons for less frequent 
use of other procedures, such as antral packing and open reduction, are also given. The 
most frequent complications of maxillary and zygomatic bone fractures are diplopia and 
trismus. Maxillary fractures are more difficult to treat than zygomatic fractures and 
frequently require fixation to the mandible by wiring or cap splints on the teeth. 

Reduction and fixation of fractures of the mandible are mentioned briefly. 

Stress is placed on the necessity for antibiotics, especially in fractures which extend 
into the paranasal sinuses and cribriform plate. 

4 & 


Malar Bone Fractures. M. M. Hipskind. Arch. Otolaryng. 52: 565, October, 1950. 


If the fracture involves the arch and is associated with suture line separation at the 
frontosphenoidal and maxillary processes, the following method of treatment is suggested: 

‘‘The area is cleansed with soap and water, aleohol and ether. A drop of local 
anesthetic is deposited in the skin. The needle is directed inward until it meets the 
lower margin of the zygomatic process of the malar bone, where another drop or two of 
the anesthetic agent is deposited. A small amount of local anesthesia is deposited in a 
‘canal’.as the syringe and needle are withdrawn from the tissues. A similar injection 
of the anesthetic material is deposited in a like fashion just above the upper margin of 
the zygomatie process. The two points of the injection are usually a centimeter apart. 

‘*A sterile 6/0 fish hook from which the barb has been removed is passed through 
the lower area of anesthesia, curving behind the zygomatic process or the arch as desired. 
The point of the hook may be directed into the posterior medial surface of the body of 
the malar bone and elevating traction applied. Gentle traction may be sustained in any 
desired direction by attaching the eye of the hook to rubber bands looped around the 
tongue blades. 

‘*The head piece is constructed by wrapping the head with elastic 3 inch (7.6 em.) 
bandage in hatband fashion. Care to avoid a too tightly applied bandage will be appre- 
ciated by the patient. The bandage acts as a cushion for the spring of the tongue blades 
at the fulerum and as an anchor for the upper end. It is advisable to wrap the bandage 
well below the level of the occipital protuberance if heavy elastic traction is indicated. 
If this procedure is neglected the pull of the elastics may ‘lift off’ the head bandage. 

‘‘The tongue blade apparatus is constructed of four sturdy and flexible wooden 
tongue blades. The two central tongue blades overlap the distal tongue blades in the 
region of the proximal halves, They are secured tightly together by ample adhesive 
wrapping. 

‘*The use of the method has the advantage of gentle and gradual reduction of the 
fracture. The fragments are maintained in correct position without intrasinus packing. 
Packing is objectionable to the patient not only because it must be removed but also 
because of the malodorous stimuli arising from packing in the maxillary antrum. 

‘‘The splint meets the qualifications, i.e., it is comfortable, simple and sturdy in 
construction. The elastic head bandage is easily applied and more comfortable than the 
hard plaster of Paris headeap. The simplicity of the technic with the small amount of 
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anesthesia required can be used to give traction in any desired direction. 

‘*Reduction in the number of elastic bands reduces the amount of pull as the need 
for traction force is reduced, as manifested by the return of the fragments to proper 
position. The splint permits the patients’ early discharge from the hospital, a considera- 
tion of increasing importance today with the shortage of hospital beds and rising cost 
of hospital care. The patient should sleep with the head in a slightly elevated position 
to avoid displacement of the splint by contact with the head of the bed. 








ai we Gs 














U.S.A.F. M. J. 1: 797, July, 1950. 





Fractures of the Mandibular Condyle. C. Fastiggi. 








The author reviewed the case histories of 155 patients with fracture of the mandibular 
condyle and found excellent results in 145 patients who were treated conservatively. 






Treatment 










The treatment of condylar fractures must be based on diagnostic facts. Accurate 
roentgenograms showing the fracture line and positions and relations of the fragments are 
important to the study of the problem. The condition of dentition, disturbance of oc- 
clusion, and dysfunction of the mandible during excursion must be considered in planning 
the treatment. Since condylar fractures are commonly associated with other mandibular 
fractures, combined evaluation and management are often necessary. The aims of treat- 
ment in all mandibular fractures are the restoration of normal function with correct 
occlusion, or correct interarch relations if the patient is edentulous, and the elimination 
of the associated deformity. Early reduction and immobilization favor a satisfactory 
















result. 






Closed Reduction.—Closed reduction and immobilization is a form of treatment that 
has many modifications varying with the specific problem. If there is little or no dis- 
placement and relatively free movement of the mandible, early immobilization by some 
form of intermaxillary fixation is advocated for three to five weeks. When displacement 
or dislocation is evident, an attempt at reducing the condylar fragment is indicated before 
immobilization. This is particularly important if excursions of the mandible are blocked 
by the malposed condylar head. Reduction may be attempted by bimanual manipulation 
extraorally and intraorally. If overriding is present, downward traction on the ascending 
ramus will permit the return of the condylar fragment to a more normally functioning 
position. Such manipulative procedures are more efficacious if a general anesthetic is 
administered to the patient, because displacing forces are released by complete muscular 
relaxation. When there is overriding of fragments, resulting in an anterior open-bite, the 
muscle spasm may be gradually overcome by anterior intermaxillary elastic traction. 
With this procedure the posterior opposing teeth act as a fulcrum, while the anterior bite 
is closed and normal space is restored for the overriding fragments. This principle is 
employed in the use of posterior bite plates, blocks, and appliances in edentulous posterior 
areas in order to increase the fulcrumlike action. With the relaxation of the muscles of 
mastication and restoration of adequate joint space, the condylar fragment may be reduced 
to a more normal position. The goal of manipulative procedures in such cases is not an 
accurate anatomic coaptation of fragments but an approximate alignment which does not 
inhibit mandibular excursions. 

The type of immobilization and period of fixation are variable phases of conservative 
treatment. After manipulative reduction, and assurance that mandibular excursion is 
not blocked by condylar displacement, some form of fixation may be applied. Among the 
appliances used for intermaxillary fixation are: (a) direct interdental wire ligation; (b) 
wire lug-forming devices of the Stout or Risdon type; (c) buttons; (d) arch wires; and 
(e) splints provided with lugs for intermaxillary elastic traction. Each of these appliances 
is specially designed for a specific type of case. Care must be exercised to minimize 
irritation to soft tissues and to prevent unbalanced displacing forces on the teeth. The 
most satisfactory appliance is that which distributes the forces of traction evenly over 
the supporting dentition with the least damage to periodontal structures. It is generally 
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agreed that fixation should be applied as soon as possible after manipulation of the man- 
dible has restored normal closed occlusion. Closed fixation may be delayed temporarily 
from twenty-four to forty-eight hours while intermaxillary elastic traction produces the 
desired reduction. Incomplete fixation has been advocated by those who contend that 
fragment mobility will prevent threatened ankylosis. Early limited excursions are en- 
couraged by them in order to establish a flail joint or pseudoarthrosis. According to this 
concept, an adaptive balance of the muscles of mastication permits adequate functional 
excursions in such a condition. This principle is preferred by some British authorities 
for treatment of unilateral condylar fractures. Cap splints which embrace training flanges 
are frequently cemented to the teeth for guidance of the mobile mandible to proper 
occlusion. 

The management of bilateral fractures of the condyle does not differ significantly. 
Since typical posterior displacement of the mandible and anterior open-bite are often 
extensive, early and complete reduction and immobilization are advantageous in preventing 
serious deformity. Sometimes anterior and superior traction may be applied by inter- 
maxillary elastics. When reduction is complete, immobilization is established and main- 
tained for the desired period. The period and degree of fixation will vary with the patient 
and with the viewpoint of those in charge. 

Intracapsular fracture of the condylar head is relatively rare and difficult to demon- 
strate. Some authorities have designated intracapsular fractures involving articular joint 
surfaces as those most vulnerable to ankylosis. Treatment by conservative methods is 
essentially the same as that in other condylar fractures. Since fractures of the condyle 
are so frequently associated with other mandibular fractures, intermaxillary fixation 
provides a combined form of treatment. Under these conditions, a compromise must be 
made between the ideal fixation periods for each fracture. It is considered advisable to 
continue observation of patients with condylar fracture for four to six weeks after dis 
continuing fixation. Minor adjustments in articulation of the teeth may be indicated and 
are readily made by selective grinding. 


tT. J.C 


OSTEOMYELITIS OF THE JAWS 


The Clinical Use of Antibiotics. III. Treatment of Dental Infections. Perrin H. Long. 
U.S.A.F. M. J. 1: 1109, October, 1950. 


‘*The advent of the sulfonamides and of the antibiotics has placed powerful thera- 
peutic tools in the hands of the dental officer and has revolutionized the treatment of 
dental infections. The dental officer should keep abreast of the latest advances in the 
field of the anti-infective agents, and especially in that of the antibiotics, because, at 
present, there are few indications for the primary use of the sulfonamides in dental 
infections. An understanding of proper dosage schedules and the clinical pharmacology 
and toxicology of the antibiotics is necessary if maximal benefits are to be reaped from 
the use of these agents in the prevention or treatment of dental infections.” 


Osteomyelitis 


‘*Osteomyelitis of the mandible often follows a compound fracture of the jaw or 
the extraction of lower molar teeth when there has been much destruction of alveolar 
bone. When the infection is sharply localized, a typical ‘dry socket’ is produced. If, 
however, the infection spreads to the inferior dental vessels, an extensive osteomyelitis 
may result. The bacterial flora in osteomyelitis of the mandible is generally mixed.’’ 


Treatment 


‘‘Bither penicillin G or aureomycin may be used. If crystalline penicillin G is 
employed, the dose should be 25,000 units administered intramuscularly every 3 hours until 
the infection is controlled. The penicillin preparation of choice for most instances in 
which this drug is indicated is procaine penicillin G (300,000 units) with 100,000 units of 


crystalline penicillin G added. It should be given in watery suspension intramuscularly 
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every 8 to 12 hours. As a third choice among the penicillins, 300,000 to 600,000 units of 
procaine penicillin G in vegetable oil with 2 per cent aluminum monostearate added could 
be given intramuscularly at intervals of about 48 hours. When aureomycin is used it 
should be given in the doses recommended for moderately ill patients. As sequestra and 
necrotic material are almost invariably present in this condition, and because of the 
nature of the infection, there is little chance that sterilization of the lesion can be 
accomplished by the administration of antibiotics alone. It is of the highest importance 
that proper surgical attention be given to the patient by a competent oral surgeon. This is 
not an infection with which to experiment. The oral surgeon should be consulted at the 
beginning of the process. If the extraction has been difficult and there is a possibility 
that a ‘dry socket’ will result, a preparation of procaine penicillin G with crystalline 
penicillin G added, administered intramuscularly in aqueous suspension every 12 hours 


for at least 72 hours, should be used to combat the impending infection.’’ 


De Wy 


CYSTS OF THE JAWS 


Odontogenic Cysts and Cystic Tumours of the Jaws. A Roentgen-Diagnostic and Patho- 
Anatomic Study. Anders Sonesson. Acta Radiologica, supplement 81, 1950. 


The author reports on 208 cases of odontogenic cysts and cystic tumors and 77 non- 
odontogenic lesions of the jaw which are significant in roentgen differential diagnosis. 
Odontogenic cysts and cystic tumors of the jaws are classified essentially, with minor 
variations, similar to that adopted by Robinson (1945), Thoma and Goldman (1946), and 
Thoma (1950). 

Recent evidence has demonstrated that the cortical bone outlying many cysts roent 
genographically is not necessarily diagnostic, and Sonesson states that in his series, only 
20 per cent of radicular cysts showed a cortical margin in the roentgenogram. In the 
other 80 per cent, no such line was visible, although the outline was distinet, except in 
some cases where chronic inflammatory changes had made it less clearly demarcated. 

The radicular cyst, primordial cyst, dentigerous cysts, and cystic odontomas of the 
maxilla and mandible are well described and differentiated roentgenographically. The 
histology and embryology of these lesions are discussed to present a complete picture in 
etiology and differential diagnosis. The author preaches conservatism with respect to 
the saving of as many teeth as possible which may or may not be directly involved in 
these growths. 

The clinical, x-ray, and pathologic appearance of the adamantinoma is discussed, 
and 39 cases are reviewed in this report. From this material he concluded that all types 
of odontogenic cysts have a definite potentiality for developing into adamantinomas. The 
different types of adamantinomas are presented and the variable x-ray pictures well 
brought out. All throughout the report the author has excellent x-rays which illustrate 
extremely well the differences in detail of the various cysts and tumors. 

Some mesenchymal! odontogenic tumors, i.e., the fibroma, fibromyxoma, and cementoma, 
are discussed and illustrated for differential diagnosis. 

The 77 nonodontogenic cysts and cystlike tumors include the facial cleft cysts, 
hemorrhagic or traumatic cysts, osteitis fibrosa cystica, giant-cell tumors, fibro-osteomas, 
some tumors of the mucous and salivary glands, and some malignancies. Their similarities 
and differences in x-ray appearance to odontogenic tumors are well illustrated. 

This report is one which is well worth while reading. The author presents his 
material in a comprehensive and orderly fashion. It is regrettable that a standard classifi- 
cation of odontogenic cysts and tumors is not universally adopted as it would facilitate 
the teaching and the understanding of the etiology and diagnosis of these lesions. The 
classification of odontogenic and fissural cysts by Thoma (1950) and of odontogenic tumors 
by Thoma and Goldman (1946) represents a clearly descriptive means of categorizing 
these lesions from a developmental point of view. 
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Although the subject matter discussed is good and excellently illustrated, it would 
eem that ineluding other types of odontogenic tumors, e.g., the odontogenic mixed tumors 
and all the odontogenic epithelial and mesenchymal tumors, would make the report more 
complete and add immeasurably to its usefulness. 


E. L. 8. 


Nasoalveolar Cysts. Jack B. Miller and Paul M. Moore. Ann. Otol., Rhin. & Laryng. 58: 
200, March, 1949, 


The lesions of developmental fissural origin from ectodermal rests at the site of 
origin of the maxilla and premaxilla, are characterized clinically by cystie swelling at 
the nasofacial fold. The cyst rests on bone, not in bone; it is found at the attachment 
of the ala, and as it inereases in size it encroaches on the nasal vestibule and, later, the 
cheek or upper lip. Bilateral cysts have been reported only once. The condition is pain- 
less, and the mass is fairly fluctuant and partially movable. Nasal obstruction and facial 
deformity are common complaints. The lining membrane is of columnar epithelium with 
or without cilia, but variation may oceur, depending on whether infection or pressure 
is present. 

Nasoalveolar cysts must be differentiated from other cysts of fissural origin as well 
as from those of dental origin as follows: (1) median cysts, which form in the median 
fissure of the maxilla; (2) globulomaxillary cysts, which form at the junction of the 
globular and maxillary processes and clinically show divergence of the lateral incisor and 
canine teeth due to an origin between the roots of these teeth; (3) nasopalatine cysts, 
which are cysts of the incisive canal formed by obliteration of the oral or nasal end of 
the nasopalatine duct; (4) dental root cysts, which form about the apex of any tooth root 
as the result of apical granuloma; (5) dentigerous cysts, which arise as a result of 
anomalous tooth development. Dermoids, adamantinoma, or adamantoblastoma of cystic 
character should also be mentioned. 

Treatment is by complete surgical excision through a modified Caldwell-Lue incision. 


_ ae me 3a 


BENIGN ORAL TUMORS 


Giant Cell Bone Tumors. (Sui tumori a cellule giganti delle ossa.) Pietro Maggio. Gior. 
ital. chir. 5: 620, 1949. 


Such tumors are found in the mandible where they are known as epulis; when they 
oceur in the long bones they are usually found at the epiphyses. They may originate from 
the periosteum or from the marrow, and may cause spontaneous fractures and separation 
of the epiphyses, but only occasionally do they cause ulceration. Such tumors may grow 
to a considerable size without causing much discomfort to the patient. 

The author reports the cases of 3 tumors related to the teeth, 1 tumor related to the 
ower extremity, and 1 to the lateral malleolus, gives a detailed microscopic study, and 
draws his own conclusions. 

The author states that in the epulis, as well as in the bones, the microscopic picture 
f the izmor is represented by fusiform or ovoidal, and bipolar or multipolar cells endowed 
with three or four protoplasmic processes with an oblong nucleus and a moderate amount 
f chromatin. Interspersed among these cells are giant cellular elements, irregular in shape 
ind also endowed with processes along their peripheries and with a number of nuclei in 
heir centers. The ovoidal and fusiform elements and the giant cells are united together 
vith fibrillar fasciculi so as to give a syncytial pattern. Here and there are to be noted 
issures covered with endothelium which explain the presence of interstitial hemorrhages, 
ematic pigment, and brownish discoloration of the tumor. There are to be observed also 
sseous trabeculae, more or less calcified, but some trabeculae lack this caleareous infiltra- 
ion. The involucrum consists of a fibrous capsule from which fibrous fasciculi take origin 
nd proceed toward the center. Such a capsule signifies the benignity of such tumors. 
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The cellular characteristics of such tumors and the appearance of the blood vessels as 
embryonic fissures simulate mesenchymal tissue. 

The conservative treatment is surgical removal with cauterization of the bed. Histo- 
logic examination must always accompany the surgery. In doubtful cases and in cases 


with metastases the surgery must be radical, namely, removal of the bone involved and 


autogenous transplantation, or amputation. 


7. J.C. 








Fibroma of the Palate. A. E. Herbert and H. W. Brooks. Plast. & Reconstruct. Surg. 5: 
532, June, 1950. 





The hard fibroma is a well-circumscribed tumor of slow growth. It may be sessile 


or pedunculated and is usually covered by a pale appearing, smooth epithelium. Micro- 
scopically a well-defined covering of stratified squamous epithelium is usually seen. The 
stroma consists chiefly of interlacing bundles of collagen fibers with a few fibroblasts and 
mature connective tissue cells interspersed. The tumor is not very vascular. Special stain- 
ing (van Gieson) has shown that the tissue making up the tumors in our cases is largely 
collagenous fibrous tissue. 

It is believed by some that the true fibroma arises from the deep layers of mucosa 
or from the periosteum of the jaws. Others believe they may be terminal stages of inflam- 
matory hyperplasia. Quite possibly, some of these symmetrically located fibromata may 
result from embryonic or misplaced tissue about the palate or jaws. The latter would seem 
to be the most plausible explanation for the two cases presented here. These tumors 
may become ulcerated or even necrotic. It is believed that this may cause more rapid 
growth and invasion of the underlying tissue, transforming the benign tumor into a fibro- 
sarcoma at times. 
‘*Case 1.—This twenty-one year old white girl was first seen in June, 1945. Growths 
of both sides of the hard palate were said to have followed a ‘gum boil’ four years previously. 
The firm, non-tender growths gradually enlarged with no apparent symptoms other than 
‘annoyance in eating’ until May, 1945, when she noted a slight deafness in the left ear and 
pain referred to the left mastoid region, The remainder of the history and physical exami- 
nation were essentially negative except for an absent upper left cuspid and irregular upper 
dentition. Slight nerve deafness in the left ear was confirmed. Routine laboratory studies 
were all within normal range, including blood serology which was negative. There was no 
family history of oral tumors or any similar lesion. On June 8, 1945, she was taken to 
surgery. Careful examination under anesthesia revealed two symmetrically placed, firm, 
fibrous tumors arising from each side of the hard palate on pedicles running parallel to 
the gum lines. The tumors were excised subperiosteally and the bases fulgurated. There 


has been no recurrence to date.’’ 





Lymphangioma Circumscriptum of the Tongue. Otto E. L. Schmidt and W. J. Cole. A. M. A. 
Arch Dermat. & Syph. 62: 738, November, 1950. 


‘*H, Z., a 34-year old white man, was admitted to the Stanford University Hospital Der- 
matology Clinic on May 18, 1949. He dates the onset of his trouble from the age of 2 years, 
when he fell and traumatized his tongue. From that time on, approximately two times 
yearly, his tongue enlarges and becomes stiff, tender and rough. The entire surface of the 
tongue is involved by small cystic lesions; some are clear, some of a yellow hue and some 
decidedly hemorrhagic and purplish. They vary from 1 to 3 mm. in diameter. 
‘*Histologic examination shows large endothelium-lined vascular channels-in the 
submucosa. One measures nearly 0.5 mm. in diameter and has a large clump of lympho- 
cytes in the lumen. The predominant change, however, is hypertrophy of the surface 
epithelium with papillary projections into the submucosa. 
‘*The members of the Tumor Conference, Standford University Hospital, advised 


against local roentgen therapy as this type of lesion is extremely radioresistant.’’ 
T. J. G. 
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Lymphangioma of Hard Palate. R. K. Gardner, J. J. Stewart, and J.G. Thomsen. A. M. A. 
Arch. Dermat. & Syph. 62: 729, November, 1950. 


‘‘D. S., a white woman aged 26, states that nearly fifteen years ago she noticed a 
soft cauliflower-like mass on her gum and several red spots on the ‘roof’ of her mouth. 
She was never bothered by this lesion and never received any treatment for this condition. 

‘*The family and past history are noncontributory. 

‘*On the posterior aspect of the left gingival ridge there is a pale, slightly reddish 
cauliflower-like lesion. Just opposite the gum margin, in the buccal mucosa, there is a 
similar lesion. Extending from the gingival margin on the left up onto the soft palate 
there are boggy petechial hemorrhages. 

‘‘The Wassermann and Kline reactions were negative. The hemogram and results 
of urinalysis were normal. The platelet count was 130,000 per cubic millimeter of blood, 
and the bleeding and clotting time, 8 and 2 minutes, respectively. 

‘*A biopsy performed on the lesion of the gum revealed irregular spaces lined by flat 
cells and a narrow rim of collagenous tissue. The stratified squamous epithelium around 
these spaces showed pronounced intracellular edema. 

‘*On April 12, 1949, three 144 millicurie radon seeds were implanted in the lesion on 
the left posterior margin. The lesion has regressed about one third of its original size.’’ 

3% 4 & 


Epithelioma Adenoides Cysticum: Basal Cell Nevi, Agenesis of the Corpus Callosum and 
Dental Cysts. A Clinical and Autopsy Study. George W. Binkley and H. H. Johnson, 
Jr. A. M. A. Arch. Dermat. & Syph. 63: 73, January, 1951. 


Report of a Case 


‘‘The patient, a white woman aged 30, was referred to us by Dr. Gerald S. Shibley. 
Her chief complaints were swelling of the right portion of the mandible and growths of 
the skin. 

‘*Her father was living and well, with no cutaneous malformations; her mother had 
died at age 34 of gallbladder disease, and there was no history of cutaneous growths. She 
had one sister living and well. The patient had five children, ages 7, 6, 5, 4 and 2 years. 
All were given cutaneous and dental examination; only one, a girl aged 6, showed epithe- 
lioma adenoides cysticum. 

‘*A ‘fatty’ tumor of the left foot had been removed twice when the patient was aged 
14. When it was removed a second time, permanent cure resulted. No histological report 
could be obtained. When the patient was aged 18 an appendectomy was done. At this 
operation a tumor of the left ovary was removed. The pathological diagnosis was fibroma, 
the seat of extensive necrosis. 

‘*At age 16 the patient had consulted a dentist because of persistent swelling of the 
right side of the mandible. Roentgenologic examinations revealed multiple dental follicular 
cysts in both sides of the mandible with expansion of the cortex of the entire right por- 
tion. There were unerupted permanent teeth. There was a tooth seemingly located in the 
right antrum. 

‘*An attempt was made to control the enlargement of the cysts or tumors by roentgen 
irradiation from 1934 through 1941. The patient was admitted to the hospital in January, 
1949, for treatment of the tumor of the mandible and the cutaneous growths. 

‘‘About three cutaneous growths were recorded by an examiner in March, 1937. 
[They were located on the chin and below the right eye. A total of 5,000 r of superficial 
irradiation was given to three small areas in 1941 for cutaneous ulcerations. One field 
included the lower lip and chin; another, the right cervical region, and another, an area 
f the upper part of the back. 

‘The patient was a well developed, mentally dull white woman. She was 161 em. 
n height and weighed 54.4 Kg. There were innumerable (estimated number, more than 
\,000) slightly raised, hard papules, 1 mm. to 1 em. in diameter, situated on the face, neck, 
nterior and posterior portions of the ehest and the proximal portion of the arms. The 
same types of lesions were present over the lower part of the thoracic region, the abdomen 
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and the lumbar area. Small papules were found in the axillas, suprapubic and inguinal 
regions and in the scalp. Some of the scalp lesions were olive sized. A hard oval tumor, 
3.0 em. in diameter was present in the left posterior auricular region. 

‘<Two .ulcerated lesions on the face measured 1 and 2 cm. in diameter. They had 
indurated, elevated pearly borders. The entire right side of the neck was erythematous. 
There was hyperpigamentation, telangiectasia and atrophy of the skin over the right por- 
tion of the mandible and the neck at sites of previous irradiation. 

‘‘The entire right side of the mandible was enlarged. There was limitation in move- 
ment of the temporomandibular joint. Only four lower incisor teeth could be seen. 

‘*A roentgenogram showed an extensive area of osseous destruction involving the 
right horizontal ramus of the mandible. In the sinus view the lower wall of the right 
antrum was destroyed and an area of increased density extended into the right maxillary 
sinus, almost obliterating it. In the center of the dense area was a tooth, located near the 
upper posterior wall of the right maxillary sinus. A roentgenogram of the chest revealed 
that the anterior end of the right sixth rib was bifid. The hemogram and results of urinaly- 
sis were normal. In July, two months before the patient’s death, sternal bone marrow 
revealed large clumps of tumor cells. As the disease progressed there was evidence of 
anemia (3,650,000 erythrocytes) and a leukemoid reaction (40,000 leukocytes) shortly be- 
fore death. 

‘*Histological examination of a lesion from under the right eye showed many nests 
of poorly defined cells having pale cytoplasm. There was palisading of the cells at the 
periphery of the nests. A papule from the left shoulder showed large, irregularly shaped 
masses of poorly defined cells with a palisaded border. The corium was infiltrated with 
lymphocytes and scattered macrophages containing brown pigment. The histological 
observations in skin from the upper back were the same as those described above except 
that the masses were large and well defined and contained numerous small cystlike spaces. 
Microscopic study of an ulcerated growth showed that the dermis contained cells resembling 
basal cells. The cell masses contained numerous round spaces of varying size, in some of 
which there was a loose fibrillar network. The border cells were palisaded. Mitotic figures 
averaged one to two per high power field. The epidermis was ulcerated in one field. 

‘Histologic examination of bone from a hemiresection of the right side of the 
mandible showed fibrosarcoma. Additional therapy to the cutaneous lesions included irradi- 
ation, interstitial radium treatment, cryotherapy with solid carbon dioxide and excision 
of scalp lesions. 

‘¢An autopsy showed widespread dissemination of the fibrosarcoma. The metastases, 
which were proved microscopically to be fibrosarcoma, were found in bone, skull, ribs, 
vertebral column and many viscera. Microscopic study of the various organs revealed no 
evidence of metastases from epithelial growths. An unsuspected lesion was a partial 
agenesis of the corpus callosum.’’ 


T. J. C. 


MALIGNANT ORAL TUMORS 


Carcinoma of the Buccal Mucosa: Treatment and End Results. H. S. Jackson and B. B. 
New. Surg., Gynec. & Obst. 91: 232, August, 1950. 


‘‘The majority of carcinomas of the buccal mucosa are squamous cell epitheliomas.’’ 
3 1 p 


Treatment 


‘‘The treatment of choice in carcinoma of the inner part of the cheek should be com 
plete destruction of the primary lesion with surgical diathermy and dissection of the sub 
mental, bilateral submaxillary and upper deep cervical lymph nodes, followed by a bloc! 
dissection if a node with a metastatic lesion is found. Irradiation therapy should be use: 
in addition to surgical treatment when there is involvement of the nodes. 

‘*In the presence of a high degree of histopathologic activity, marked extent of th: 
primary lesion, previous insufficient treatment, extensive involvement of the lymph nodes 
or a combination of these factors, irradiation may be all that will help. 
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‘*Thus, lesions of grade 1 and grade 2,7,8 unless recurrent or extensive, are removed 
surgically. Grade 3 and grade 4 lesions receive both thorough surgical treatment and sup- 
plementary irradiation. It is imperative that the treatment be sufficiently radical to effect 
complete destruction of the lesion. If the upper or lower jaw is involved, the surgical dia- 
thermy will produce a sequestrum which must be removed in 2 months. If the epithelioma 
infiltrates the overlying skin, a perforation is unavoidable. Plastic correction may be car- 
ried out after the lapse of a year to be fairly sure that there will be no recurrence. 

‘*Tt is equally important that the initial plan of treatment include the cervical lym- 
phaties. Grade 1 lesions, unless very extensive or recurrent, do not require a prophylactic 
dissection of the lymph nodes because of their low incidence of metastasis. In grade 2 
and grade 3 lesions, the treatment of choice is a prophylactic dissection of the submental, 
bilateral submaxillary, and upper deep cervical nodes. The lymph nodes are examined 
microscopically by the frozen section technique. If metastatic lesions are present, the 
operation is continued as a block dissection on the involved side, the sternocleidomastoid 
muscle, the internal jugular vein and usually the spinal accessory nerve being sacrificed. 
In grade 4 lesions, dissection of the lymph nodes is done and this is followed by irradiation, 
if the extent of the local lesion, the previous treatment, and the status of the cervical 
nodes warrant it. 

‘‘Contraindications to dissection of the lymph nodes include advanced age, poor 
general physical condition, fixation of metastatic masses, and bilateral metastasis. If a 
metastatic lesion in a submaxillary node involves the lower jaw, the bone is cauterized 
at the time of the dissection.’’ 


End Results 


‘«Twenty-four of the 93 traced patients, or 25.8 per cent, had microscopically proved 
metastatie lesions, which were confined to the same side in all but 1 ease. 

‘‘Fifty-nine patients had no evidence of metastasis. Dissection of the lymph nodes 
was performed on 30 of these. The remaining 29 patients had grade 1 lesions and did not 
have such dissections. Forty-three of the 59 patients, or 72.9 per cent, survived 5 years. 
!'wenty-four patients had microscopically proved metastasis; 5, or 20.8 per cent, survived 
5 years. Ten patients had only clinical evidence of metastasis and received irradiation 
therapy to the neck; there were no 5 year survivors. Forty-eight of the 93 traced patients, 
or 51.6 per cent, survived 5 years. 

‘*The grade of the primary lesion materially influenced the survival rate. In general, 
the 5 year survival rate decreased as the grade of malignancy increased.’’ 


z..a» @. 


Malignant Blood Vessel Tumors. A Report of 56 Cases of Angiosarcoma and Kaposi’s 
Sarcoma. W. D. McCarthy and G. T. Pack. Surg., Gynec. & Obst. 91: 465, October, 
1950. 


‘‘Kaposi’s sarcoma is a true but atypical sarcoma which generally has its onset as a 
single bluish-red macule on the extremities of individuals over 40. The microscopic picture 
of the early macule is deceptive in that it is essentially inflammatory in appearance with 

ttle to suggest its invariable progression into ultimate sarcoma. As the macules slowly 
ultiply and coalesce into indurated plaques, the disease gradually involves both lower 
extremities symmetrically in a ‘stocking’ distribution, spreading to the trunk and finally 
ppearing in the viscera. The disease has a singular racial propensity for the male Jewish 
nd Italian populations of Russia, Italy, and Poland, rarely afflicts the female sex, and 
terminates in death in intervals ranging from a few months to 25 years. 

‘*Treatment.—Practically all modalities of therapy were employed in the treatment 
of this series of patients. Enumerated, the methods were: excision with scalpel and 
cautery, radium pack, external and interstitial radon, contact x-ray and 100 kilovolt, 200 

ovolt and 240 kilovolt x-ray with all gradations of factors. 

‘*Although radiation therapy has been commonly recommended as the best method 
in most published papers to date, there has been little reference to, or experience with, 
the surgical treatment of Kaposi’s disease. In our experience, wide surgical excision of 
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the early, solitary lesion has yielded gratifying results. Analysis of the group of 7 patients 
free of disease revealed that 5 had submitted to excision of their lesion at onset; 1 of 
these patients had remained entirely well for 9 years. The 2 patients whose primary 
macule of the penis had been treated by amputation were well for 5 and 6 years. However, 
surgery is contraindicated if the tumors are extensive or multiple, or if edema is coexistent. 
Invariably such edema indicates deep vessel involvement and predisposes the tissues to 
infection and indolent postoperative defects. Occasionally, palliative cautery excision 
is useful for the removal of fungating tumors in the oral cavity and should be followed 


by intraoral x-ray therapy.’ 


Fig. 1.—Kaposi’s sarcoma of tonsil: a, left, Aggressive, polypoid tumor involving tonsil 
and soft -ppalate in 22-year-old Italian male. b, Same area seven months following cautery 
excision and intraoral x-ray therapy. (By permission of Surgery, Gynecology and Obstetrics.) 


Sponge Biopsy in the Diagnosis of Cancer of the Skin and Oral Mucosa. Sidney A. Glad- 
stone. Arch. Dermat. & Syph. 62: 380, September, 1950. 


‘‘The diagnosis of cancer arising in the skin and accessible mucous membranes is 
established by the microscopic examination of tissue surgically removed from the diseased 
area. A surgical biopsy will afford the greatest amount of information when it includes 
diseased tissue, adjacent normal tissue and underlying tissue in both areas, To secure this ma- 
terial requires a fairly deep incision to remove a tissue block from the margin of the lesion 
extending into the surrounding parts. This procedure involves a minor surgical opera- 
tion usually requiring local anesthesia, careful asepsis and hemostasis, repair by suture and 
dressings, among other things. While surgical biopsy thus performed may be necessary 
in certain cases to establish a diagnosis of cancer, its use in the examination of all sus 
pected lesions is discouraged because of the technical difficulty of the procedure in the 
hands of practitioners of limited surgical experience, objections on the part of the patient 
and possibility of scars, especially about the face and neck, for example. Accordingly, an) 
simplified method of procuring tissue for the microscopic diagnosis of cancer, overcoming 
the aforementioned objections, is worthy of study and evaluation. The method of sponge 
biopsy recently introduced has been studied in connection with the diagnosis of cance) 
of, for example, the cervix, uteri, rectum and stomach.’’ 


Technique 


‘‘The method of sponge biopsy depends on the absorption of tissue juice and tissue 
particles in the pores of a suitable sponge firmly rubbed over the base and edges of a 
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uleerating lesion suspected of being cancerous. The sponge and absorbed material are 
promptly placed into a small bottle of 10 per cent formadehyde solution U.S.P. for fixa- 
tion. The sponge is then processed just like a tissue block, through the steps of dehydra- 
tion, paraffin embedding, cutting and staining prior to microscopic examination by the 
pathologist. Under the microscope one sees the sponge network with small tissue particles 
and other cellular elements within the interstices of the sponge. The success of the method 
depends primarily on the ability to obtain by means of the sponge enough characteristic 
viable tissue to demonstrate the presence or absence of cancer in the lesion examined, To 
insure success in the highest possible number of cases, a few suggestions may prove helpful. 
First, the cancerous tissue must be accessible. Accordingly, if the ulcer is covered by a 
layer of dry necrotic material or by a dry crust, the surface should be firmly wiped with 
dry sterile gauze to expose the moist underlying viable tissue before the diagnostic sponges 
are applied. Three or four small pieces of sponge (4% inch—1.2 em.—squares) should be 
rubbed firmly on both sides five or six times over the base and margins of the ulcer. If 
the lesion is very small, the sponge square may be cut in half to form a small rectangle, 
which, projecting beyond the end of a hemostat or uterine forceps, may be rubbed firmly 
over the ulcer. A special sponge biopsy forceps with diamond-shaped plate extending be- 
vond the point of seizure and supporting the sponge from behind may be used to advantage. 
In any case, a sponge properly applied will be well soaked with tissue juice and suspended 
tissue particles and will provide the pathologist with ample material for examination.’’ 
2. a. & 


NEUROLOGICAL DISEASES OF THE FACE 


Eine Typische Halbseitige Lihmung der Unterlippe. (The Typical One-Sided Palsy of the 
Lower Lip.) M. Schwarz. Ztschr. f. Laryng. Rhino., Otol. 4: 183, 1950. 


Anatomists differ regarding the innervation of the quadratus labii inferior muscle. 
Spalteholz states that this muscle is supplied exclusively by the ramus marginalis mandibu- 
laris of the facial nerve. According to other authors, this branch innervates also other muscles, 
such as the risorius, triangularis, orbicularis oris, incisivus, mentalis, and buccinatorius. 

Unilateral paralysis of the quadratus labii inferior causes a flattening of the bow of 
the lip and a displacement of half the lower lip in an upward and medial direction. In 
rest position, such a paralysis is hardly noticeable; but while speaking, this part of the 
lip drags so that the pronunciation of the vowels ‘‘o’’ and ‘‘u’’ becomes difficult. The 
paralysis is particularly noticeable when the teeth are exposed while laughing. 

The author describes five cases of unilateral paralysis of the lower lip all of which 
were due to incisions made parallel with the lower border of the jaw. The cases confirmed 
Spalteholz’s statement: (1) that the mandibular branch of the facial nerve supplies 
exclusively the quadratus muscle, paralysis of the other muscles could not be observed; 
(2) that this branch dips below the border of the mandible, and runs parallel with it at a 
distance of about 1 em. (This is true anteriorly but not at the angle where it crosses the 
external surface of the bone.—Ed.) 

These observations lead to the conclusion that skin incisions for jaw operations should 
be made at least 2 to 3 em. below the inferior border of the mandible. 


E. P. 8. 
Site of Lesion in Paralysis of Twelfth and/or Seventh Cranial Nerve. Kurt Tschiassny. 
Arch. Otolaryng. 51: 739, May, 1950. 
Interesting observations in a case of bilateral complete paralysis of the tongue 
planglossoplegia) were the occasion for these studies. 
Report of a Case 


‘*A 57 year old white housewife was referred to the Cincinnati General Hospital by 
er family physician on Feb. 2, 1947 because of inability to chew, to swallow and, par- 
icularly, to talk in an understandable manner. It was the opinion of her physician that all 
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her troubles were caused by a complete bilateral paralysis of the tongue. The illness had 
started in November, 1945, with difficulty in pronouncing all the linguals and certain of 
the labials, particularly ‘p’ and ‘b.’ In June, 1946, the difficulties in chewing and swallow- 
ing started.. They appeared to be caused directly by inability to perform proper tongue 
movements. After November, 1946, the muscles of the lips became weak; the corners 
drooped, and saliva drooled down from the mouth. The patient occasionally noticed a 
muscular tic around the mouth. Slight disturbance in tasting food was felt. She lost al- 
most 30 pounds (13.6 Kg.) in weight. Otherwise no signs or symptoms were noticed. 

‘On physical examination a pronounced dysarthria was observed which was in con- 
formity with the speech trouble as described. The tongue was atrophic and wrinkled; it 
lay flat on the floor of the mouth, and there was fasciculation all over the tongue. The 
patient was unable to produce even a slight motion of the tongue in lateral or vertical 
planes. When she was asked to protrude the tongue, it moved forward in the midline only 
as fas as the inner margin of the lower teeth. The total movement of the tongue was 
roughly 0.5 em. The corners of the mouth drooped bilaterally, probably more noticeably 
at the right. The musculature of the lips appeared to be atrophic, and there was a marked 
tremor around the lips involving apparently the orbicularis oris muscle. Muscles of masti- 
eation and the palate, pharynx and larynx appeared normal. Taste and common sensation 
were normal. There was fasciculation of both upper and the right lower forearms and 
atrophy of the thenar and hypothenar eminences. Gag reflexes and deep reflexes were 
hyperactive. Cochlear and vestibular function was normal. Laboratory data was not 
contributory. The diagnosis offered by the neurologic service was progressive bulbar 
paralysis, probably related to amyotrophic lateral sclerosis. The condition of the facial 
musculature was regarded as indicative of a slight weakness of the facial nerve of the 
upper motor neuron type. 

T..4,.C. 


A Re-Consideration of Trigeminal Neuralgia. Gilbert Phillips. D. J. Australia 22: 509-512, 
October, 1950. 


This condition, which must be regarded as a surgical emergency by reason of the 
excruciating pain suffered by the patient, will probably always remain a borderland for 
treatment between the dentist and the neurosurgeon. Whereas the bulk of the responsi- 
bility will probably continue to fall on the neurosurgeon after the condition is well estab- 
lished, there are undoubtedly, on the other hand, earlier and perhaps greater responsi- 
bilities for the dentist in the management of dental pain. There would now seem to be 
little doubt that previous dental pain experienced is the basis of subsequent paroxysmal 
neuralgia, and in view of the remarkable advances which have been made in the past ten 
years in our knowledge of neurophysiology, this would seem to be an appropriate time 
to reconsider the problem, mainly from the aspect of its etiology. 

In 1933, Sir Charles Sherrington’s book entitled The Brain and Its Mechanism was 
published. He was stimulated to do this by the then recent work of E, D. Adrain at Cam- 
bridge, who had succeeded, for the first time, in recording a single action potential of a 
single nerve impulse in a single nerve fiber. Sherrington’s school had been concerned in 
a neurophysiologic research relating to reflex mechanisms, and Adrain’s work made it pos- 
sible to link up impulse patterns with their reflex effects. In retrospect, Sherrington’s book 
is perhaps of greatest importance now, as an index of the end of a certain neurophysiologic 
epoch. He had stressed two things in its text—the phylogenetic development of the 
nervous system with the accumulation of receptors at the head end, and a corresponding 
increasing complexity in the nerve nets of the forebrain. He likened Adrain’s action 
potentials to little spots of light which moved along nerve trunks into the spinal cord, and 
ascended through more complex synaptic communications ultimately to reach the cortex 
of the forebrain. He envisaged myriads of these when the individual was in action, and 
depicted the decreasing activity and quiescence which became associated with resting con 
ditions, such as in sleep. He made no reference to the possibility of trains of impulses 
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circulating continuously in the brain at all times. He described, secondly, the brain as an 
‘jn/put-out/put signalling system,’’ and implied that the drive for activity and the 
resulting intensity of impulse conduction came from without. 

From that time a new concept developed. Kubie, a psychiatrist, suggested the pos- 
sibility of neural circuits within the brain, and this theme was extended by the researches 
of Lorente de No at the Rockefeller Institute, and by Dusser de Barenne and Warren 
McCullough. In this university A. K. MeIntyre also demonstrated that the quick com- 
ponent of nystagmus was based on the interpolation of an inhibitory internuncial circuit 
in the pons. The findings of these workers all suggested that there may be closed circuits 
within the central nervous system which might be charged with trains of nerve impulses 
from external sources, and that these would continue to circulate indefinitely, quite below 
any conscious level, but might be made available from time to time in memory if released 
by associated sensory experience. A close analogy might be drawn between this concept 
and the conditions which operate in modern computing and memory electronic devices. 
Here one finds, basically, a cireuit into which may be fed electrical pulses, corresponding 
to certain information, and these are then capable of recovery and recording at any future 
time. The circuit must contain a source of electrical energy, and some type of delay mecha- 
nism. For the latter purpose a mercury line or tank is used, which is placed in series in 
the cireuit and which is able to convert the electrical pulses into supersonic acoustic energy 
which is then transmitted down the mercury line and reconverted again to corresponding 
electrical impulses. This delay enables a series of pulses representing information of 
various types to be packed in the delay tube and transmitted indefinitely around the 
circuit. By appropriate devices these may be read off and recorded. Recently, Norbert 
Weiner, of the Massachusetts Institute of Technology, with the collaboration of other 
mathematicians, biologists, physiologists, and physicists, made this concept of electronic 
cireuit activity more precise by publication in 1949 of a book entitled Cybernetics, which is 
described as a study of control and communication in the animal and machine. 

One may perhaps inquire what all this has to do with trigeminal neuralgia. In reply, 
one may say that previously, regarding the nervous system as an ‘‘in/put-out/put signal- 
the cause of trigeminal neuralgia was thought to be some pathologie de- 
rangement of the pain receptors or their fibers in the trigeminal nerve. This proposition 
was, of course, substantiated by the fact that interruption of peripheral trigeminal fibers 
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by one means or another abolished the attacks of pain. This interpretation, however, now 
requires review. In the first place, definitively, according to the Oxford, Webster, and 


the International dictionaries, the term ‘‘neuralgia’’ may only be used if the pain is severe, 
paroxysmal, referred to the distribution of a nerve, and, most significantly, in the absence 
of any lesion of the nerve. It is true that if one dissects out the infraorbital nerve in a 
ease of trigeminal neuralgia of that branch, histologic examination of the extensions of 
the nerve into the skin does not reveal any local neural pathology. Significant is the fact, 
too, that it is not painful stimulation which provokes spasms of trigeminal pain, but the 
lightest touch of cotton wool, a puff of air or of cold stimulation which immobilizes the 
subject in a dreadful spasm of acute pain. It may be clearly shown by local anesthesia 
that the pain receptors and their fibers have not achieved some new low threshold or have 
become perverted in their receptivity, as local block anesthesia, to a degree which abolishes 
painful pin-prick but still leaves the larger conducting fibers intact, will not prevent 
spasms of pain by touching the skin. It must be remembered that trigeminal neuralgia 
s quite unlike other types of trigeminal pain, either from reflex or central causes. With 
. true trigeminal tic, the patient is completely free from pain at one moment, experiences 
naximal pain the next, and is again completely free immediately afterward. The onset 
ind offset are instantaneous, and the pain is of very short duration. It may be compared 
o a rectangular curve in which the pain experience arises vertically from the base-line of 
10 pain, reaches a maximal horizontal level for a second or so, and then drops perpendicu- 
arly to the base-line again. No such pain may be established by a peripheral stimula- 
ion of pain receptors or their fibers. It is true that the onset, with peripheral stimula- 
ion, may be very sudden, but the pain experience diminishes over a definite time interval. 


540 QUARTERLY REVIEW OF LITERATURE 


There are many queer factors involved in this symptom, notably that over 60 per 
cent of the cases occur in women, and there is an equal or even greater preponderance of 
its incidence on the right side of the face. Wilfrid Harris suggested that this might pos- 
sibly be related to the more effective use of the toothbrush on the left side of the mouth, 
held usually in the right hand by right-handed persons. Those of you who, with me, may 
come to agree that there is better evidence for an essential central basis, may feel that 
the combination of hysterical soil and left cerebral dominance may imply the operation of 
central mechanisms. 

The inquiries of Hopkins into trigeminal pain are most interesting. He was first 
directed to the problem through the study of cases of caisson-neuralgia. Caisson workers, 
after decompression, often complained of severe attacks of pain referred to the trigeminal 
field. Reference was frequently made to particular dental areas. Going back in the history 
of many of these cases, Hopkins discovered that there had been severe dental operative 
trauma in relation to teeth at some previous time. This observation appeared to tie up 
with Wilfrid Harris’s statement that dental trauma, or severe dental infection, was of 
importance in the etiology of trigeminal neuralgia. Hopkins then took a series of indi- 
viduals in whom operative dentistry was required. One group was treated roughly with- 
out anesthesia, and a second group only after full block anesthesia. In the first group 
Hopkins found that with stimulation in the trigeminal field, usually performed electrically 
within the mucous membrane of the nose, severe pain was frequently experienced, and was 
referred to the traumatized dental area. In the second group no pain resulted. The in- 
ference must be made that the previous central reception of pain impulses was the funda- 
mental factor in subsequently establishing reference of pain to the traumatized areas. 
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Fig. 1. 


Does our contemporary knowledge of the anatomy and physiology of the human brain 
enable us to explain the clinical observations referred to? At the outset it is a fact that 
all forms of sensation, both painful and nonpainful, which arrive at the thalamus converge 
on those cells constituting the posterior part of the ventral nucleus. As far as we know 
there is no special group of pain-receiving cells, touch-receiving cells, pressure-receiving 
cells, etc., and there must therefore be a considerable overlap at this point. This would 
appear to be desirable since a pin applied to the skin with gradually progressive pressure 
is felt first as touch and is sharply localized, and then as pain and is localized to the same 
site. Again, we know as the result of the work of many investigators that closed neural 
circuits exist both at the thalamic level and between the thalamus and the cerebral cortex. 
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In the accompanying diagram one sees pain and touch fibers arriving at the ventral nucleus 
of the thalamus. The presence of a local circuit is shown, and the overlap between pain 
and touch fibers indicated. 

During operative dentistry pain impulses are set up, they are received at the thalamus, 
transmitted to the cortex where the pain is localized, and at the same time local pain 
circuits are charged with impulses, which may continue to be transmitted indefinitely with- 
in these circuits. Analogy with the electronic memory machine is close, as we have a 
delay mechanism at the synapses, a source of energy in the polarized surface of the axons, 
and symbols in the form of nerve impulse potentials representing the result of peripheral 
pain receptor stimulation. It seems reasonable to conclude that, through some local change 
within the pain circuits (a change which may not occur for some years after the circuit 
has been charged up), the circulating pain impulses may be released by touch impulses, 
converging on cells in the thalamus in a field of mutual overlap and then, being transmitted 
to the cortex, are experienced as a sudden dramatic pain which disappears with equal sud- 
denness. 

The importance of this concept from the point of view of a dental community lies in 
relation to the original charging of pain circuits with nerve impulses. If pain is not experi 
enced by the subject during operative dentistry, it now seems likely that trigeminal neural- 
gia will not appear in later years. It is therefore the responsibility of the operator always 
to insure adequate local anesthesia before peripheral pain receptors are stimulated. 

A. 3. A. 


Les neuralgies faciales. (Facial Neuralgias.) S. Thiry. Schweiz. Monatschr. f. Zahnh. 60: 
591, 1950. 


Only two out of ten patients applying for treatment of facial neuralgia have a true 
neuralgia of the fifth nerve. The anatomical border lines of possible symptoms, the char- 
acteristics of trigeminal neuralgias, and the differential diagnostic possibilities must be 
known in order to establish a valid diagnosis in order to avoid tragic series of unnecessary 
operations. Stomatologic, x-ray, and otorhinolaryngologic examinations must precede any 
treatment. 

The therapy of established cases of trigeminal neuralgias requires great technical 
skill. The different methods are: alcohol injections, preferably with the Kirschner appa- 
ratus, into the Gasserian ganglion; electrocoagulation of the ganglion which allows for a 
more limited destruction; and still more precise, the surgical section of the ganglion. Per- 
sistence of pain after destruction of the Gasserian ganglion can be derived from an over- 
exitation of the cerebral centers which calls for spot coagulation on the cortex or other 
interventions in the field of brain surgery. The author describes some of his experiences in 
this field and demonstrates how, in the surgical treatment of this kind of pain, one starts 
in the peripheral treatment and often ends up in a field which is beyond the border line 
hetween the purely neurologic pain and the psychic mechanism. 

R. H. Boitel. 


‘ PLASTIC PROCEDURES 


Repair of Extensive Palatal Defects With Skin Tubes. J. G. Kostrubala. Plast. & Recon- 
struct. Surg. 5: 512, June, 1950. 


There is general agreement that skin is not the most suitable substitute for bone 
ind mucoperiosteum and should not be used in the mouth if other methods of repair can 
be utilized. All possible remaining misconceptions that skin in the mouth will assume the 
haracteristics of musosa have no clinical proof and have no reason to exist. The physio- 
gic behavior of transplanted skin into the mouth is altered at least for a considerable 
eriod of time because such skin is devoid of all nerve supply, but in all other respects it 
ppears and functions like skin. There is always the troublesome growth of hair which 
s objectionable and annoying. Because of this fact, the donor skin should be obtained 
rom areas which are normally non-hair bearing. 
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This report deals with four cases in which the patients presented extensive losses of 
the palate. In two cases, satisfactory obturators could not be constructed and the other 
two patients refused to wear them and requested surgical reconstruction. The reconstruc- 
tion of the -palate in all four patients entailed the use of a tubed pedicle, but all were in- 
troduced into the oral cavity by means other than through the normal mouth opening. 


‘‘Case 1.—M. A. K., a twenty-seven year old male was injured by a bullet which 
entered through the right side of the face, shattered the zygomatic compound and made 
its exit through the left commissure of the mouth resulting in enucleation of the right eye 
and almost a complete loss of the palate. When seen on the plastic surgery service, all 
wounds were healed. The right side of the face was depressed and presented a stellate 
sear. The bony palate was absent. 

‘‘Treatment consisted of construction of a tubed pedicle on the inner aspect of the 
right arm. The tube was introduced into the oral cavity, through the right cheek. When 
good healing took place in the mouth, the tube was slipped in through the opening made 
in the cheek and the scar in the face was repaired. 


‘*Case 2.—H. F. D., a thirty-one year old man lost his entire hard palate and the 
anterior portion of the alveolar ridge as a result of being struck by a rocket gun shell 
fragment. In addition, he presented a partial loss of the left side of the nose which was 
sutured to the cheek producing a marked nasal depression deformity. 

‘‘The palate was reconstructed with an abdominal tube which was earried by the 
wrist into the mouth through an opening produced by incising the left side of the nose 
from its attachment to the cheek. The skin tube was inserted through the defect in the 
anterior portion of the alveolar ridge and sutured to the remaining portion of the palate on 
the right side. A low cervical tube was used for reconstruction of the nasal defect at sub- 
sequent operations. 


‘*Case 3.—M. D., a twenty-five year old man, as a result of a gunshot wound, lost the 
entire hard and soft palate, right eye and one half of the upper lip on the left side. Pre- 
viously, the remaining upper lip was sutured to the left cheek which in the course of time 
produced a rather satisfactory upper lip, although somewhat depressed. The anterior alveo- 
lar ridge was absent. 

‘‘The palate was reconstructed with an abdominal tube which was introduced into 
the oral cavity by incising the suture line of the remaining lip and the cheek on the left 
side. This produced a rather wide opening which was in direct continuation with the left 
nostril. 


‘*Case 4.—W. D. R., a thirty-four year old male, as a result of being struck with a 
shell fragment, lost his entire upper lip, anterior alveolar ridge and the entire hard palate. 
Repair of the palate was done by waltzing an abdominal tube which was easily carried into 
the mouth via the wrist and sutured to the remaining portion of the soft palate. After 
a period of four weeks, good vascularization was obtained and the tube was severed from 
the wrist. The edges of the tube were sutured to the cheeks, and ala and columella of the 
nose. The raw end was covered with a previously elevated submental flap which resulted in 
reconstruction of the lip as well as of the palate. 

‘*TIn all four cases, adequate immobilization was carried out. Plaster of Paris head 
caps connected to body casts by means of struts were found to be satisfactory. At no 
time was there any embarrassment of circulation observed in the tubes and healing was 
complete in four weeks. As a prophylactic measure, penicillin in doses of 25,000 units 
every three hours was given during the first ten days. In civilian life, incidence of 
traumatic loss of the palate is very low as compared to the losses incurred in war. More 
frequently such extensive losses may be expected to be congenital or as a result of malig- 
nant disease. It is true that many such patients make adequate accommodation with the 
help of a prosthesis and no other correction is needed. When surgical reconstruction of 
the palate is necessary in some selected cases, introduction of a skin tube into the mouth 
proper is difficult and hazardous when the normal mouth is the avenue of entrance, 
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‘‘The feeding problem was not difficult in these cases. Parenteral fluids were given 
during the first twenty-four hours postoperatively and then a fortified liquid diet was main- 
tained for the rest of the period which never exceeded more than four weeks.’’ 

T. J. C. 


Die plastische Wiederherstellung des knéchernen Kinns und ihre réntgenologischen Spit- 
ergebnisse bei Verwendung der Drahtnaht. (Plastic Reconstruction of the Bony 
Chin and Late Roentgen Results in the Use of Wire Suture.) J. A. Kohler. Schweiz. 
Monatscehr. f. Zahnh. 60: 662, 1950. 


The author has a vast clinical experience in plastic bone surgery of the mandible. 
rhe implants are fixed to the stumps by strong, soft steel wire (0.3 to 0.5 mm.) in most 
of the cases. Contrary to the experience of other authors, wiring did not prolong or pre- 
vent healing. The time of operation is not increased by the wiring process. Often a uni- 
lateral bone suture is sufficient while the other end of the implant is held in place by a 
notch in the bone or by the pull of the musculature. Preference is given to the immediate 
fixation to the bone rather than to intermaxillary ligatures, which are only used during the 
operations, 

The transplants are taken from the iliae crest. Their growth in the new surroundings 
is not impeded by the wires. The sooner and the more completely function is transmitted 
to the field of implantation, the better are the conditions for the ultimate incorporation of 
the implant; therefore, endentulous mandibles will show less growth and less complete 
neorporation of the implanted bone than dentulous ones. 

In large defects, reaching back to the angle of the jaw, the author has always used 
the two-stage operation with two implants, each connected to mandibular bone on one side. 
The extraossal implantation of the middle part of the chin has not been used (three- 
stage operation). 

The size of the implants depends on several factors. Age is one of them, since the 
richness in marrow differs at different ages. Extraossal implants must be very massive, 
while bone-sutured pieces can be relatively weak. Operations should be done under pro- 
phylactie penicillin therapy. 


R. H. Boitel. 


Le nouveau systéme Hruska pour L’intervention radicale chirurgicale dans le traitement 
de la paradentose. (A New System of Radical Surgical Treatment of Periodontosis.) 
A. Hruska. Schweiz. Monatschr. f. Zahnh. 60: 564, 1950. 


The gravest form of periodontal disease is the generalized, degenerative and progres- 
sive form of periodontosis. It is a disease from which there is no restitutio ad integrum 
ind a possible intervention will at the best only arrest the progress of the affection. Since 
t is a true hereditary affection, there is never a clinical end to it, and even the extraction 
f teeth will not stop the bone resorption entirely, whereas periodontosis of traumatic 
ause, such as traumatic occlusion, can be stopped by the elimination of the traumatizing 
factors. All the morbid forms of periodontal tissues which respond to local treatment 

exclusively are not true periodontoses. The idiopathic periodontosis does not respond to 
ny kind of local treatment in a decisive way. 

Apart from the local treatments, the therapy aims at replacing the diseased perio- 
ontal tissues by sear tissue, to transform the vertical bone atrophy into a horizontal one. 
Yo method seems to be able to eliminate the affected tissues as thoroughly as the surgical 
rocedure, with an open operating field. 

The author reviews and criticizes the existing methods of operation, suturing preven- 
on of secondary infection, and immobilization, and describes his own. With initial cuts 
n the median line and behind the last molar, the mucoperiosteum is separated from the 
lveolar bone and retracted. The débridement of the tissues is done next. Instead of 

ituring, the flaps are brought back into place, the interstices filled with Novol cones 
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(biostatics) and the wound covered with bands of Spongostan (hemostatic). A premanu- 
factured, protective acrylic denture covers the whole alveolar process. This protective 
device has the following advantages over other postoperative measures. 

It shortens the time of healing. It protects the field of operation well. It enables 
the patient to masticate almost normally. It acts as a hemostatic compress. It eliminates 
almost completely postoperative pain and edema. It avoids secondary infection. It splints 
the teeth until permanent splinting can be done. It makes a daily medical supervision 
unnecessary. 


R. H. B. 


Ueber die Behandlung der Paradontopathien mit Vitamin E. (The Treatment of Perio- 
dontal Disease With Vitamin E.) H. Lieb and H. Mathis. Ztschr. f. stomatol. 47: 
358, 1950. 


Goldbach discovered that in many forms of periodontal disease a change in the crea- 
tine-creatinine metabolism is an index for the disturbance of the general metabolism. In 
such cases, parenteral medication with vitamin E has been observed to effect not only a 
disappearance of creatinuria, but also of periodontal disturbances. 

Creatine is a low molecular nitrogen compound and is found in the musculature, heart 
muscle, testicles, and brain, where it has an important function; creatinine, however, is 
a slag product which is excreted by the kidneys. The amount of daily excreted creatinine 
is constant for the individual. 

In the child, there is a physiologic creatinuria; besides creatinine, the kidneys excrete 
creatine also. At the beginning of puberty, this creatinuria disappears almost completely, 
to increase again in old age, and, in women, during pregnancy. Pathologically an increase 
in creatinuria occurs in muscular dystrophies, myasthenia gravis, in infectious diseases as 
pneumonia, typhoid fever, in cancer, diabetes, and endocrine disturbances. Creatine is 
known to be important in the carbohydrate metabolism of the muscles. Creatine is be- 
lieved to have its origin in the liver from arginine. The muscles take their share from the 
blood to form creatine-phosphorie acid, and the greater part of the degraded creatine is 
excreted as creatinine by the kidneys. 

Vitamin E is, as it has been known for some time, not a specific antisterility vitamin, 
but it is of great importance for the general cell metabolism. An E-avitaminosis leads 
to disturbances of muscle metabolism and to creatinuria. Medication of vitamin E is 
indicated in cases of muscle dystrophies and other disturbances of neuromuscular char- 
acter; it also improves wound healing. The presented paper shows that it favorably influ- 
ences certain forms of periodontal conditions. The authors have established the fact that 
from the quotient: total creatinine:preformed creatinine, no deductions of diagnostic 
value can be drawn as to the degree of periodontal disturbance. The therapeutic results 
of the vitamin E therapy were, however, very gratifying. With 20 subsequent daily intra- 
muscular injections of 1 ampule per day, the symptoms of creatinuria and of the periodontal 
disturbances disappeared in most cases. After the first, or the few first injections, the 
inflammatory symptoms would increase; very loose teeth would even be more loose or 
become exfoliated. The patient will have to be told this beforehand lest he should stop 
the treatment prematurely. 

Naturally this therapy does not exclude the local treatment most forms of periodontal 


disease require. 
R. H. Boitel. 
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Editorial 


Conservation of Teeth by Extraction and Replantation 


N THIS issue, a paper is presented by E. J. Perint, L.D.S., R.C.S.(Eng.) on 
| the results of replantation of posterior teeth preceded by root canal filling 
and apicoectomy. The tooth in question is first extracted; this is followed by 
extraoral root filling and amputation, and then it is replaced in its socket. This 
method has been practiced and recommended by one of dentistry’s outstanding 
members in the early part of this century, Dr. C. Edmund Kells in New 
Orleans.'. The procedure did not attract many advocates, however, because of 
the well-known fact that replanted, root-filled teeth become resorbed. The tooth 
root seems to become replaced by bone. This may be due to the method of re- 
attachment, which is by ankylosis with the alveolar bone and not, as is normal, 
by means of fibers, the periodontal membrane. Being ankylosed the continuous 
resorption and apposition to which bone is constantly subjected may inelude 
the tooth root, as shown in an illustration (Fig. 303) of my recently published 
Oral Surgery.” 

Kells felt that if teeth—-which otherwise were condemned—could be pre- 
served by this method for a period of five years, it should be considered a satis- 
factory operation. 

The use of penicillin therapy before and after the operation should aid 
greatly in neutralizing the influence of any bacteria remaining in the apical 
region, and contribute to the suecess of the procedure. 

Replantation of root-filled teeth should not be mistaken for replantation of 
partly developed, vital teeth. Here is a fertile field for further investigation and 
an opportunity for tooth conservation via surgery, which usually is destructive 
rather than constructive. 


es SS 


Kells, C. E.: Replanting vs. Apicoectomy, Dental Cosmos 60: 473, 1918. 
Thoma, K. H.: Oral Surgery, St. Louis, Mo., 1948, The C. V. Mosby Company, vol. 1, p. 336. 
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Operative Oral Surgery 


A SURGICAL PROCEDURE FOR PERIODONTAL POCKET 
ELIMINATION: REVISED CRANE-KAPLAN TECHNIQUE 


Harry KapiaNn, D.D.S., anp Louis Mitopsky, D.D.S., Wasutneton, D. C. 


N EFFECTIVE surgical procedure for eliminating periodontal pockets, by 
the removal of unsupported gingival tissue to the existing level of the 
alveolar crest, was described by Crane and Kaplan about twenty years ago.’ * ° 
Subsequent to the early papers a number of changes have been made in the tech- 
nique. The number of instruments used has been reduced, and alterations have 
been made in their design. In addition, such procedures as filing and trimming 
of bone have been eliminated. These changes have resulted from the aceumula- 
tion of clinical experience, the evidence provided by numerous histopathologic 
investigations on the repair of gingival tissue and bone following operation,* * © 7 
and comparative studies of several methods of treatment.* In the present paper 
the modified procedure will be described. 

The elimination of periodontal pockets by this technique should be attempted 
only when the teeth involved are firmly supported by bone.':*»* The amount of 

-| intact alveolar bone, as determined by roentgenographic examination, is the prin- 
cipal criterion for deciding whether or not the operation should be performed. As 
a rule the operation is contraindicated when roentgenograms indicate that bone 
destruction has extended beyond the mid-region of the roots. Ordinarily in the 
ease of young or middle-aged individuals, having teeth with roots of average 
length, when more than half of the supporting bone has been destroyed, the 
teeth are somewhat loose. It-has been found that periodontal pockets tend 
to recur about teeth which are loose due to loss of bone, and operation is 
not advisable. Teeth in older individuals are often surprisingly firm even 
when much less than the requisite amount of bone remains, in which ease it is 
practical to perform the operation. Certain of the important roentgenographie 
features of cases in which this technique is indicated are shown schematically 
in Fig. 1. 

Prior to the operation the teeth are scaled and polished as many times as 
necessary to remove accessible deposits of calculus. This procedure reduces 
gingival inflammation, and lessens the amount of bleeding during the operation. 
It also affords easier access to, and removal of, the involved tissue. 


Surgical Procedure 


The operation is performed under local anesthesia, about all the teeth in 
either one or both jaws at a sitting. The time required is less than a half hour 
per jaw. Teeth which are considered to be hopelessly involved by loss of bone, 
periapical disease, or caries can be removed at the same time. 
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The first steps in the technique involve removal of the gingival tissue to the 
existing level of the alveolar bone. Because periodontal pockets vary greatly in 
depth about the circumference of individual teeth (Fig. 1), as well as about 
different teeth in the same mouth, it is desirable to delineate the tissue to be 
excised. The lines of incision are first planned by making a series of bleeding 
points along the facial and lingual gingival tissue opposite each tooth with the 
pocket-marking foreeps (Fig. 2). The straight beak of the forceps is inserted 








Fig. 1.—Composite of typical roentgenographic features. The lamina dura is intact 
in normal areas (N) and areas of normal recession (NR) and is discontinuous where pockets 
are located. Increased density of the alveolar crest bone is frequently seen at the base 
of pockets (see lower incisors) and should not be mistaken for lamina dura. The types of 
pockets most commonly seen are horizontal (H), vertical (V), combined horizontal and 
vertical (Cb), and circular (C). Interproximal pockets are usually deeper (Di) than 
facial or lingual, but occasionally the reverse is true (F'). Involvement of the bifurcation (B) 
is not a deterrent to operation except when less than the required amount of bone is present 
(BHP and HP). A short rooted tooth may be hopelessly involved when even half of the 
supporting bone is lost (CHP). 


into a pocket parallel to the long axis of a tooth until bone is encountered (Figs. 
3 and 4). The angulated beak is then pressed into the tissue until the forceps 
is completely closed. Bleeding points thus made indicate the relative depths 
»f the pockets and provide a partial guide for following the crest of the alveolar 
bone when making the incision. Since it is difficult to insert the beak of the 
foreeps interproximally, bleeding points are made only at the bottom of facial 
ind lingual pockets. 
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A continuous incision. is next made through the gingival tissue with the 
knife. This instrument has an oppositely angulated blade at each end; the entire 
perimeter of each blade is sharp (Fig. 2). The initial cut is made with the 
convex edge of the blade through the soft tissue at the distal surface of the 
posteriormost tooth, from the distolingual to the distobuecal angle. The point 
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Fig. 2.—Instruments. Pocket-marking forceps (1,2), knife (3), dissector (4), palatal dissector 
(5), hawk-beak scaler (6), files (7,8). 


of the opposite blade is then inserted in the distobuecal end of this cut and the 
incision continued anteriorly in the facial gingiva to the midline of the mouth, 
undulating to follow closely the crest of the alveolar bone (Figs. 5 and 6). The 
bleeding points are used to determine the general course of the incision, and 
usually the cut is carried directly through them. A similar incision is made on 
the opposite side of the mouth. The point of the knife is next inserted into the 
distolingual end of the original cut and brought forward along the lingual 
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gingiva to the midline, following the bleeding points and the alveolar crest in 


the same manner. The incision is then completed by repeating the process on 


the opposite side of the mouth. 


% 
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Fig. 3.—Bleeding points are made with the 





pocket-marking 


Fig. 4.—Beaks of pocket-marking forceps in place. 
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forceps. 





The gingival tissue thus incised is next detached with the double-ended dis- 
sector and the palatal disseetor (Fig. 2). The double-ended dissector is identical 
It 


n shape to the knife, but the blades are thicker and their edges are dull. 
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is used to detach the maxillary facial and mandibular facial and lingual strips 
of tissue. The point and convex edge of the instrument are inserted into the 
incision and the tissue is peeled from the bone and teeth (Figs. 7 and 8). The 





: ‘ 





Fig. 5.—Incision is made along the alveolar crest through the bleeding points with the knife. 





Fig. 





6.—The point of the knife is used for facial and lingual incisions. 
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palatal strip of tissue, which ordinarily adheres much more tenaciously 
than do the other strips, is detached with the palatal dissector (Figs. 9 and 
10). The blade of this instrument is perpendicular to the handle, and it is used 





Fig. 7.—Incised tissue is detached with the dissector. 








Fig. 8.—The point and convex edge of the dissector are used to detach tissue. 
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in preference to the double-ended dissector because the necessarily greater pull- 
ing force required can be applied more easily. The detached strips of tissue 
are grasped with a hemostat and removed. In the event that the facial and 
lingual strips remain connected by interproximal tissue, the connection is severed 
to facilitate removal. 

The double-ended knife and the double-ended dissector have replaced the 
pair of knife-dissectors originally deseribed.2_ The latter instruments had knives 
on one end and dissectors of similar shape on the opposite end, and it was neces- 
sary to alternate instruments frequently during incision and dissection. Since 
incision is actually completed before dissection is begun, it has been found more 
convenient to use a single instrument for each purpose. 

The debris and granulation tissue which remain attached to the roots of the 
teeth and to the alveolar bone are next removed with the hawk-beak scaler and 
files, used in succession (Fig. 2). The use of triangular scalers,? which were 
larger instruments, has been discontinued. It has been found that the more 
extensive preoperative scaling now performed reduces the amount of debris and 
granulation tissue remaining to a point where it can easily be removed with the 
hawk-beak scaler and files. 

The hawk-beak sealer, a double-ended instrument with oppositely angulated 
sharp blades, is used to remove the bulk of the debris and granulation tissue 
(Figs. 11 and 12), and the remainder is removed with the files (Figs. 13 and 14). 
The files are small instruments and they are particularly effective in regions not 
readily accessible to the hawk-beak sealer, such as concave proximal tooth sur- 
faces, bifureations of roots, and the narrow bony crevices of vertical pockets. 

The removal of debris and granulation tissue, as described above, is the last 
step in the surgical procedure, and the field of operation is ready for application 
of a protective pack. In the operation as originally deseribed,? serrated curettes 
(saws) and spear-pointed chisels were employed to detach granulation tissue and 
to ‘‘break up the diseased bone in the interproximal spaces.’’ The use of these 
instruments has been discontinued, since it has been found that small fragments 
of bone are often dislodged and act as foreign bodies which retard healing of the 
gingival tissue.’ In additicn, diseased alveolar bone has not been found either 
clinically or histologically in quantities sufficient to warrant a special attempt to 
remove it.t It has also been found that smoothing of bone, as formerly advocated, 
is unnecessary, since irregularities in the bone tend to disappear in the course 
of healing. 

Tissue trimmers* were formerly used to remove unsupported gingival tissue 
which was undermined as a result of removal of bone with the saws, or which 
remained due to inaccuracies in the original incision. Since bone-sawing has 
been eliminated, and the incision is made much more accurately along the alveolar 
erest with the aid of the bleeding points, tissue trimming is not necessary, and 
the instruments are no longer used. 

These changes in surgical procedure reflect an increased conservatism in 
respect to excessive trauma to soft tissue and bone. The pockets are as effec- 
tively eliminated and healing is more rapid and uneventful. The operation, 
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incidentally, is much simpler to perform, and consumes considerably less time. 
There has also been a reduction in the number of instruments used. Eight 
instruments are all that are now required. 








Fig. 10.—Palatal tissue is often more easily detached with the right angled dissector designed 
especially for the purpose. 
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Fig. 11.—The bulk of the debris and granulation tissue is removed with the hawk-beak scaler. 





Fig. 12.—Practically all surfaces of root and bone can be reached with the hawk-beak scaier. 
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Fig. 13.—Removal of debris and 
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tissue is completed with files. 


shown above is used on all surfaces except mesial surfaces 
in which case the second file 


(Instrument No. 8) is used. 
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Protective Pack 

The protective pack which is applied to the surfaces of the gingivae and the 
exposed roots of the teeth serves as a sedative dressing and acts as a stimulant, 
hastening healing.’ It also helps prevent overgrowth of granulation tissue and 
affords the patient greater comfort in eating. The components of the packing 
are a powder, consisting of equal parts of zine oxide and rosin,* and a liquid 
made up of two parts of eugenol and one part of either oil of bitter almond or 
mineral oil.t 





Facial and lingual portions of the pack are joined by pressing them together with 
the convex surface of the hawk-beak scaler. 


Fig. 15. 





A portion of the liquid is placed on a glass slab, and as much powder as 
possible is incorporated inte it with a spatula. Additional powder is then 
kneaded into the mix with the fingers until it reaches the consistency of putty. 
About fifteen minutes are required to mix the packing, and it should be ready 
for use by the time the operation is completed. If it is not used immediately 
after preparation it may partially set, in which case it can be softened by immer- 
sion in hot water. The packing is made into a roll about a quarter of an inch in 
diameter and the surface sprinkled with additional powder. The roll is laid 
against the necks of the teeth and pressed into place. The hawk-beak sealers 
are used in the interproximal spaces to join the facial and lingual portions of 
the pack (Fig. 15). The surface of the pack is smoothened by gently massaging 

*Particle size of the rosin is a critical matter in the preparation of a_ satisfactory 
powder, finely pulverized rosin (R. Gesell, Inc., 200 W. Houston St., New York 14, N. Y., 
powdered rosin, Pyramid Brand #M 271) being essential. The rosin and zine oxide are 
sifted separately through a screen, mixed together by spatulation on an unpainted wood 
surface (e.g., a breadboard), and the mixture resifted. For some unknown reason, if the 
powder is prepared on materials other than wood, the setting properties of the packing 


are unsatisfactory. 
7If mineral oil is used the liquid must be shaken before use. 
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the cheeks and lips against the facial surface and tamping the lingual surface 
lightly with moistened finger tips. The completed pack should overlap the gin- 
gival tissue and extend to the mid-regions of the exposed portions of the teeth 
(Fig. 16). The edge should be rounded rather than feathered to prevent chip- 
ping after the pack has become hard. The pack is finally syringed with warm 
water and allowed to set. About an hour is required for the packing to become 
sufficiently hard that it cannot subsequently be displaced. A saliva ejector is 
inserted for this period to help prevent undue muscular movements from expec- 
toration and swallowing. In the event that displacement has occurred during 
setting, when the final inspection is made the pack is trimmed wherever it inter- 
feres with occlusion. 


sea 
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Fig. 16. Appearance of the completed pack. 


Postoperative Considerations 


The patient is instructed to maintain a soft diet and to keep the mouth 
clean, using a toothbrush only on untreated areas. 

On the fifth day a fresh pack is applied and allowed to remain for at least 
five more days. Ordinarily sufficient healing oceurs during this ten-day period 
that further applications are unnecessary.’ 

Immediately following final removal of the pack surface debris is removed 
by sponging with hydrogen peroxide. The patient is instructed to brush his 
teeth and gingival tissue at least twice daily with a toothbrush and tooth paste, 
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using a circular scrubbing motion. For the first few days, while the tissues are 
tender, the bristles should be softened in hot water. The patient is instructed 
in the manipulation of polished round wooden toothpicks on the interproximal 
gingival tissue. The toothpick should be inserted, without wedging, into each 
interproximal space, and twirled against the tissue with moderate pressure. 
Continued energetic use of a stiff toothbrush and toothpicks produces increased 
cornification of the epithelium which is manifested clinically as an increased 
hardness of the mucosa. 

About ten days after final removal of the pack, when healing has progressed 
sufficiently to permit the procedure, the exposed surfaces of the teeth are scaled 
and polished. Until healing appears complete the patient is seen at least once 
a week, at which time remaining caleulus, newly accumulated debris, and proud 
flesh are removed. Note is also taken of the progress of the patient in following 
the instructions for home care of the teeth and soft tissues, and the need for 
further assistance and supervision determines in part the extent to which weekly 
visits are continued. After healing appears complete and a satisfactory routine 
for home care has been established, the intervals between visits are gradually 
lengthened until the most suitable spacing for regular periodie sealing and 
polishing is determined. In most eases this time is about three manths. 

Dentures made prior to, and after, the operation should be altered or reecon- 
structed if they impinge upon the newly established gingival crest. 

Equilibration of occlusion has not proved necessary or advantageous for a 
satisfactory clinical result. Therefore, occlusal grinding is now limited to those 
individual teeth which, on contact with their antagonists, are found by inspection 
and palpation to move abnormally. The need for grinding such teeth is not 
determined until two or three months after the operation, during which time 
some natural readjustment of occlusion ordinarily occurs.. In the majority of 
cases no grinding at all is indicated. 

Decision to perform the operation is never predicated upon whether or not 
sensitivity of the exposed portions of the roots of the teeth will result. Clinical 
experience has shown that, while sensitivity may occur in some of these areas 
immediately following removal of the pack, in most instances it either disappears 
completely without treatment in a short period of time or diminishes to the 
point where appreciable discomfort is not experienced. After two or three 
months unduly sensitive areas are seldom found, but the few which do persist 
are treated with desensitizing agents. 


Conclusion 


The removal of unsupported gingival tissue to the level of the alveolar crest 
results in the elimination of periodontal disease and the establishment of ap- 
parently normal periodontal relationships, usually within one to three months.” * 
Figs. 17 and 18 diagrammatically show the new location of the gingival margin 
in comparison with its original position, as shown in Fig. 3. The end result 
closely resembles norma! recession, both in the clinical appearance of the gingivae 
and in the roentgenographie appearance of the bone. 
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Fig. 17 Healed gingiva. Dotted line indicates the gingival margin before operation. 








Fig. 18.—Newly established gingival margin at the level of the alveolar crest. Compare with 
Fig. 3. 
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PRINCIPLES AND TECHNIQUE OF EXODONTIA* 





FRANK W. Rounps, A.B., D.D.S., D.Sc.(Hon.), Boston, Mass. 


(Continued from the April issue, page 421.) 


Various Techniques Relevant to the Extraction of Impacted Mandibular 
Third Molars 

¥ THE days prior to George B. Winter’s research which culminated in his 

comprehensive classification and made possible a standardized operative ap- 
proach, the removal of impacted mandibular third molars was an undertaking 
fraught with uncertainties. It was usually attempted with reluctance and 
only because of necessity, even by experienced dentists. Deprived of the bene- 
fits accruing from correct preoperative radiographic interpretation which we 
experience today, the operator was forced to perform experimental surgery. 
A large degree of guesswork was involved and it became an onerous and 
tedious performance. The results were often problematical and were con- 
tingent to a great extent on good luck. Inevitably nonessential osseous ex- 
cisions, sequestra, and unduly traumatized soft tissue resulted. The ingrained 
fears of the patients who faced the ordeal were amply justified, for the pro- 
cedure usually entailed not only a repugnant and often painful experience 
but also invariably was followed by a prolonged postoperative period of miser- 
able days and nights. Protracted trismus, bruised and swollen faces and jaws 
coincidental with extreme distress and suffering were the customary sequences. 
With good reason impactions were considered the betes noires of dental 
practice. 

Those years when empirical operating was the only recourse are fortu- 
nately behind us, although some signs of its continuation are still regrettably 
manifest on occasion. For the operator in this field today, it is possible to 
visualize completely the problems which face him prior to his surgical inter- 
ference. By eareful forethought, he ean plan each step in advance, weigh its 
value and its indieations. Thus is he enabled to escape pitfalls, avoid false 
movements, conserve operative time, minimize trauma, and forecast the out- 
come of his work. 

Instruments.—Having classified the impaction and prepared for any com- 
plieating factors, he mentally outlines each successive step, selects his arma- 
mentarium, and lays out each instrument in the orderly sequence in which it 
will be utilized. Barring the small pereentum of human error which may enter 
into any operative procedure, if he has accurately diagnosed the requirements, 
this arrangement will rarely need readjustment. This does not imply that all 
operators will use the same approach or employ identical techniques. A type of 
instrument that suits one individual may be cumbersome in the hands of an- 
other. The instruments should be chosen in accordance with the operator’s 
experiences and the results he has attained with them. Each instrument, how- 
ever, should be so designed that it is adaptable to the location to which it is to 





*This is the twenty-sixth article in a series which began in the January, 1949, issue 
f the JOURNAL, 
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be applied and which in his hands will fulfill its function with the least amount 
of injury to the parts. The ultimate aims must not be lost sight of, and they 
are: 

1. To incise the gum most favorably for entrance to the field. This action 
can be carried to two extremes: (a) by overextension an unnecessarily large 
wound is created and (b) inadequate incisions invite bruising and laceration. 

2. To retract the overlying soft tissue sufficiently to expose the area for 
ample vision and access. 

3. To excise the obstructing osseous structure to such extent that the im- 
pingement is eliminated, the impaction relieved, and accommodation made for 
elevating the tooth from its bed. Indiseriminate bone removal is unwarranted 
and unnecessary. In each type of impaction only certain segments are re- 
sponsible for the obstruction and those only need to be excised. Logically in 
all cases the crown must be exposed. Further dissection depends on the root 
formations, the deflection of the tooth, and its relationship to the second molar 
and the mandibular canal. Herein is a test of the operator’s judgment. In 
earlier days, for example, regardless of the position of the impaction, a large 
amount of the buccal plate was ordinarily removed. It is now generally recog- 
nized that these teeth lie lingually to this cortical bone, that it is not an im- 
pediment, and that by excising it extensively a valuable fulcrum for the lever 
is destroyed. Its sacrifice is never indicated beyond that necessary for coronal 
exposure, for relieving a distobuccal overhang, and for the introdution of the 
lever point buceally at the root bifureation or at the mesiobuecal aspect beneath 
the contact point of the impacted tooth and the second molar. 

4. To raise the tooth from its seat with a suitably designed exolever, fol- 
lowed by larger sizes as space is created, until the tooth is released from its 
impacted status and lies in a position from which it may be withdrawn either 
by continued leverage or with forceps. 

5. To débride the wound by smoothing all rough margins, by removing 
all bone cuttings or other debris, by eliminating any residual infected tissue, 
by releasing and replacing the soft tissues, by using interrupted sutures if 
deemed essential, and by insertion of socket dressings when indicated. 


For the accomplishment of these aims the following instrumental] list is 
appended. From it the operator can choose to suit his requirements: 


1. A sharp scalpel and periosteal elevator. 

2. A tissue retractor. 

3. A selection of ossisectors. 

4. A selection of chisels and a mallet. 

5. A selection of engine driven drills and surgical burs. 
6. Exolevers. 

7. A rongeur. 

8. An assortment of curets. 

9. Scissors. 

10. Hemostats. 


11. Various sizes of half-round cutting needles. 
Suture material. 
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Scalpels—Any small knife which will accommodate itself to the area will 
suffice. Replaceable blades are usually used since a keen cutting edge is always 
available. A medium-sized convex Bard-Parker or Beaver sealpel is ideal. A 
dull knife bruises and tears the tissues. 

Tissue Retractors—Retractors are manufactured in various shapes, sizes, 
and designs. One with a broad econeave surface which holds back the flap with- 
out irritation rather than the rake type whose prongs are prone to tear and 
lacerate is recommended. 














Fig. 313. Fig. 314. 


Fig. 313.—Ossisector No. 3 L. and R. Indicated for distoangular type of impaction; distal 
a 314.—Ossisector No. 4 L and R. Indicated for vertical, mesioangular, and horizontal 
types of impaction; distal excision. 

Ossisectors.—Ossisectors are hand pressure chisels. They were originated 
by Winter and are obtainable in different shapes, each constructed to serve a 
definite purpose. They are precision instruments and are used with great sat- 
isfaction for osseous excision by those who follow Winter’s third molar tech- 
nique. Their blades, like all cutting edges, must be kept exceedingly sharp 
and their employment requires less extensive incisions than other bone cutting 
instruments, for the shank itself serves as a tissue retractor. Ossisectors have 
crossbar handles which fit the palm. The forefinger extended and resting on the 
shank guides each bone cut which is accomplished by a steady and forceful 
planing pressure through the bone to the tooth as the objective. Every move- 
ment is under complete control as the operator is stabilizing the jaw with the 
fingers and thumb of the opposite hand. For illustration four ossisectors have 
been selected from the Winter set as the most practicable for the average op- 
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erator’s purposes. No. 1 (R and L) was shown in Fig. 107 when its usefulness 
for superior third molar removal was described. It is utilized in the same 
way in this area. Figs. 313 and 314 illustrate Nos. 3 and 4 which are also em- 
ploved for distal excisions. Fig. 315 shows ossisector No. 8 which is chiefly 
designed for mesiobuceal excision. 

While Winter’s classification of impacted third molars has been uni- 
versally accepted as a standard guide, his operative technique has never been 
popularized. This may be due to the fact that relatively few men have per- 
fected themselves in its execution, that it has not been adequately taught in the 
dental schools, that it requires a great amount of clinical experience, and that 
relatively few dentists have been willing to devote their energies to acquiring 
it. Its adherents are its enthusiastic advocates who recognize, however, that it 
has limitations when thick cortical ossistructure must be dissected. 








Fig. 315.—Ossisector No. 8 L and R. Chiefly indicated for mesiobuccal excision. 


Chisels and Mallet—Chisels need not be great in number but should be 
adaptable to the area to which they are to be applied. Those with narrow, well- 
beveled cutting edges are preferable to wide blades. In addition to the straight 
chisels to be found in every armamentarium, angulated instruments adaptable 
to various approaches are most useful. Fig. 64 illustrated an excellent selec- 
tion, also a composition mallet. Some operators prefer an automatic mallet, 
and bibeveled chisels are favored by many for the ‘‘splitting’’ technique by 
which impactions are sectioned longitudinally. Long-handled chisels of the 
Sorensen design are often chosen for this purpose (Fig. 316). 
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Surgical Drills and Burs.—Many dentists, particularly the less experi- 
enced, choose to remove obstructing ossistructure with engine driven instru- 
ments. Although time consuming, there is no objection to this method if care 


Fig. 316.—Bibeveled blades and Sorensen chisels. 
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taken not to overheat or eburnate the bone. Dental burs are prone to do 
is. The preferred procedure is to cireumscribe the osseous section to be 
cised by drilling a series of holes through the outer covering with bibeveled 
ills, then lifting off the section and rimming out the cancelli with surgical 
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Fig. 317.—Exolever No. 2 L and R. Indicated for vertical, mesioangular, and horizontal 
types of impaction ; mesial application. 
and R. Irdicated for mesioangular and horizontal types of 


Fig. 318.—Exolever No. 4 L 
impaction; mesial application similar to No. 2 except that there is an increase in width of ar 
blade. ot 
wl 
er 
pr 








Fig. 319.—Exolever No. 5 L and R._ Indicated for mesioangular and horizontal types of im 
paction; mesial application. 
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hone burs. All these fast revolving points generate heat and should be kept 
moist to avoid devitalization of the struetures and prevent sequestration. Per- 
sonally I favor the other methods of excision except for frail elderly people 
whose bone is brittle and more susceptible to fracture under the impact of a 
mallet blow or ossisector pressure. After all, the test of any technique is the 
condition of the wound at the end of the operation. If it is good, the technique 
must be satisfactory. 

Exolevers——Any exolever that fulfills the requirements is acceptable. In 
my experience the Winter Models have outstanding merit. In addition to the 
Cryer (Fig. 56), the enlarged Cryer (Fig. 57), and the Winter socket levers 
(Fig. 58), each of which has occasional use in these operations, exolever No. 1 
R and L (Fig. 60) is particularly indicated for the initial mesiobueeal lever ap- 
plication. The different sizes adaptable to enlarged spaces are shown in Figs. 
317, 318, and 319. Some of the accessory instruments were shown in Figs. 61, 62, 
63, 65, 66, 67, 68, 69, and 70. 


Two Diverse Concepts.—Two schools of thought influence the techniques 
by which the extraction of impacted mandibular third molars is accomplished; 
one envisions the removel of the tooth in toto and the other, by sectioning it 
end elevating the disunited parts separately. Since each method has its ad- 
voeates among recognized authoritative clinicians, it follows that each has merit. 
My own experiences lead me to feel that there is a selective middle course. With 
the diversity of impacted types which present themselves, it seems rash to cling 
arbitrarily to one line of reasoning because of habit, to the exclusion of the 
other which perchance may be more suitable in a given ease. The old idea 
whereby an impacted tooth was removed intact but only by wanton, indis- 
criminate, and excessive bone excision should be, and mostly is, an obsolete 
procedure. Winter proved its fallacy by developing techniques which released 
these teeth with a minimum of osseous sacrifice and which were mainly con- 
fined to the more cancellous structure of the retromolar triangle and rarely dis- 
turbed the cortical plates. As his pupil and colleague I followed his precepts 
without deviation for many years with gratifying results and in most instances 
[ still prefer to exemplify them. This does not neutralize the fact, however, 
that on oceasion, and particularly when dealing with deep mesioangular and 
horizontal impactions, I have found that by splitting the tooth longitudinally 
one is enabled to complete the operation with less extensive excision of bone 
and a minimum of leverage. The advantages claimed to be attained by trans- 
verse sectioning of vertical or distoangular impactions are questionable in my 
opinion. After cutting off the crown, the roots are still firmly and deeply em- 
bedded and their elimination seems to me a more complicated procedure than 
if the whole tooth is removed as a unit. Here again the advisable technique 
may be dependent upon the root formation and the proximity of the mandibu- 
lar eanal. In the final analysis, every operator should decide in each individual 
ease which concept will yield for him the most favorable results. 


Sectioning the Impacted Tooth.—<As earlier mentioned, around the be- 
ginning of the century Kells pioneered a plan of purposely breaking up an 
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impacted molar and removing the sections separately. Through the succeed- 
ing years many dentists followed his precepts, although sometimes only after 
they were stymied by futile attempts to remove the tooth in an intact state. In 
1933 and 1934 Pell and Gregory’ described and illustrated their methods for 
removal of impacted third molars. The principles embodied in their procedure 
have long been adopted with enthusiasm by many operators in the exodontia 
field. Known as the ‘‘Splitting Technique,’’ it confines the surgical inter- 
ference mainly to the tooth itself and eliminates at least partially the neces- 
sity for osseous excision. The following excerpts describe the method and their 
conclusions : 


1. The crown of the tooth is exposed in the usual manner, and a sufficient amount of 
bone is removed on the mesio-cervical of the third molar to permit the introduction of a 
small lever. 

2, Then an engine chisel or a mallet and chisel is used to split off the distal portion 
of the tooth. The chisel is placed as nearly as possible in line with the long axis of the 
tooth, and usually in the buccal groove. Unless the chisel has been placed on gnarled 
enamel, a single blow will suffice. No effort is made to split the roots, although this fre- 
quently occurs. It is sufficient to split the distal portion of the crown and whatever 
amount of the distal root that is included. If a mallet and chisel are used, it is advisable 
to hold the mallet loosely between the thumb and forefinger. The blow necessary to split 
a tooth in line with the long axis is negligible; a sharp, not a hard blow is all that is 
needed. (The recently developed engine chisels are especially effective.) 

It is almost unnecessary to mention the fact that it is exceedingly difficult to split 
a tooth after it has become loosened. No attempt at elevating should be made until a 
sufficient amount of tooth has been split away. 

In some cases it is impossible to properly align the chisel im the line of cleavage. 
When this condition exists a bi-level drill or a spearpoint drill may be used to drill a 
hole in the crown of the tooth at the neck or at any accessible point on the crown. A 
four-sided, tapered punch attached to the engine chisel and inserted in the hole will split 
the tooth. A similar instrument can be devised for use with a mallet. 

3. The split portion is now removed. In some cases it is necessary to remove a small 
section of bone on the distal to permit the removal of the split piece. In vertical and 
mesio-angular impaction all that remains to be done is to insert a small lever from 
the buccal and rotate the tooth back into the space provided by the removal of the split 
piece. In horizontal impactions it is frequently necessary to separate the remaining half 
of the crown from the roots at the neck. This is accomplished by drilling one or two holes 
in the crown and then splitting with a lever or chisel. 

4. The remainder of the crown is then lifted out and the roots brought forward into 
the space formerly occupied by the crown. 

The advantages of this method of procedure are obvious: 

1. Incisions are less extensive since no work is done distally to the crown of the 
tooth. 

2. Bone cutting is eliminated or materially reduced. 

3. Injury to the surrounding tissues, and especially to the mandibular nerve is avoided 
as forced elevations are unnecessary. 

4. The operating time can be considerably reduced, and the reduction in swelling 
and the almost complete absence of trismus will make the time spent in developing such 
a technique well worth while. Our results in employing this method have been highly 
gratifying. 
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Regarding the ‘‘obvious advantages’’ embodied in their conclusions, my 
own experience with the various methods leads me to modify their claims in 
certain respects: 

1. When utilizing the ossisector technique the incisions are no more ex- 
tensive and involve the soft tissues to a lesser extent since retraction is min- 
imized. 

2. Bone cutting is not ‘‘eliminated’’ if the crown is covered with ossi- 
structure. 

3. ‘Forced elevations’’ are usually unnecessary under any technique if 
the obstructing bone has been properly excised. 

4. The “considerable reduction” in operating time, swelling, and trismus 
is debatable. These contingencies bear a distinct relation to the skill of the 
operator, whatever method of extraction is employed. These qualifying ob- 
servations are made only to clarify what at times have been disputable sub- 
jects and not with any intent to disparage a technique of unquestioned value 


in selected cases. 





Fig. 320.—Types of incisions for partially erupted impacted mandibular third molars when the 
mesial surface is accessible. (After Winter.) 


Gum Tissue Technique.—Whatever operative method is to be pursued, 
the first consideration is the management of the gum tissue. The type of in- 
cision depends on the type of impaction to be removed and the amount of ac- 
cess necessary for the excision of the ossistructure and for the manipulation of 
the exolevers. For simple impactions where a lever blade can be introduced 
into the mesial embrasure without preliminary bone dissection, a short distal 
incision only is needed. For the deeper cases, regardless of type, when the 
nesial wall is inaccessible more extensive openings are required. Otherwise 
soft tissue injury is invited. If ossisectors are to be used, the need for large 
laps is less than when chisels or burs are employed, for as mentioned earlier 
he shank of the instrument holds back the flap and no other tissue retraction 








570 FRANK W. ROUNDS 


is needed. Vision also is not as essential since the planing movements may be 
executed through an acquired sense of touch. A general idea of the average 
limited incisions usually made in conjunction with ossisector technique is shown 
in Fig. 320. After the gum is incised the flaps are loosened with a periosteal 
lever. The blade of the ossisector is then introduced, and the necessary excision 
performed by means of hand pressure. This method, while highly satisfactory 
to the experienced operator, is not recommended for the novitiate until surety 
of execution has been acquired. 

An Obsolete Type of Incision.—Mention should be made of a mode of flap 
retraction in this area which has generally been discarded. It was in vogue 
in the days when a large segment of the buceal plate was sacrificed. A triangu- 
lar flap was made by making a distal incision along the alveolar crest and a 
vertical incision which started at the interproximal space between the second 
and third molars and extended downward several millimeters. The retraction 





Fig. 321.—Two types of incisions for creation of a flap to expose an impacted third molar. 
of this flap amply exposed the area, but on completion of the extraction when 
the soft tissues were replaced the flap slumped inward and an irritating bone 
margin was exposed along the line of the vertical cut. Retarded healing at 
that point usually occurred. Even if the incision line was sutured the union 
did not hold since its distal margin had no osseous support. 

Free Exposure.—There are two methods generally in use for creating a 
large flap by which the third molar area is exposed to vision and access. Both 
require a longitudinal cut along the alveolar crest. One technique brings 
the incision forward and obliquely downward, leaving a collar of gum to pro- 
tect the gingival border at the distobuecal aspect of the second molar. The 
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anterior extension of the incision varies acording to the size of the flap deemed 
necessary. The alternative procedure begins the horizontal incision at the 
distobuceal gingival margin of the second molar and earries it distally along 
the alveolar crest. Instead of continuing the incision forward, the interdental 
papillae are carefully released with a periosteal elevator as far anteriorly as the 
second premolar if necessary. The flap thus stripped away from the bone is 
continuous with the horizontal incision. In both techniques care must be exer- 
eised not to tear or bruise the periosteum which is also ineluded in the flap. 
Fig. 321 is a sketch which attempts to illustrate the two contrasting approaches. 
My instructions to the artist were misleading. The solid black line while leav- 
ing a ‘‘eollar’’ at the distobueeal surface of the second molar, should join the 
dotted line posteriorly higher up on the alveolar crest. 





Fig. 322.—Exposure of a cyst in the third molar area. 


The proponents of the first method, and they are many, insist that the 
gingival collar bordering the approximal teeth should not be disturbed and that 
retraction from the gingival margins uniformly invites unsatisfactory reattach- 
ment of the tissues. The advocates of total stripping, and they also are many, 
igree that ‘‘heedless’’ detachment of the flap is of course deplorable, but main- 
tain that if the tissue is carefully separated from the bone no damage occurs 
ind that freer aecess is obtained. 

Having employed both techniques many times my own conclusions may 
he thus recorded : 

1. The lines of incision and the types of flaps should be dependent on the 
position of the tooth in the individual ease and on the character of the econ- 
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templated operation. Since conditions involving impactions are not uniformly 
the same, a proper approach in one ease may not be feasible at all in another. 

2. The collar preservation is to be commended if a satisfactory mesiobuceal 
access is thereby obtainble. This cannot always eventuate. For example, if a 
deeply seated horizontal impaction presents in a pronounced buccal or bueco- 
lingual deflection, a collar if left is far more traumatized during the mesio- 
bueeal excision than if it had been carefully lifted away. 

3. The flap released from the gingival border must be replaced exactly 
in its original position. Its retention is usually maintained by carefully adapt- 
ing a gauze pad to the buccal tissue and folding it over the wound. Upon this 
the patient bites gently until clot formation has taken place. If the gauze is 
placed only on the occlusal area, the bite tends to push the gum away, especially 
at the distobuccal aspect of the second molar. If it seems necessary in order 
to prevent this happening, a suture carried from buceal to lingual just posterior 
to the second molar will hold it in place. My only unsatisfactory results follow- 
ing this type of flap release have been in those cases where I failed to retain 
the tissue properly following the operation. The gingival fibers may be dam- 
aged as claimed, but my clinical observations have failed to confirm it when 
proper operative care is exercised. All in all I have found it less provocative 
of postoperative edema than when I extended the incision downward and for- 
ward toward the mucobuceal fold, where it is nearly always essential to suture. 
Tn edentulous cases, a longitudinal incision along the crest, if extended pos- 
teriorly and anteriorly, permits ample retraction of the gum. Interrupted su- 
tures retain the flap in its original position after operation. For exposure of a 
large cyst enveloping a third molar impaction, a triangular flap as shown in 
Fig. 322 is often released, although in many cases the vertical incision is not 
required. 

(To be continued.) 
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RESULTS OF REIMPLANTATION OF POSTERIOR TEETH 
AFTER ROOT FILLING 





E. J. Pertnt, M.D., D.S.( Hungary), L.D.S., R.C.S.( ENGLAND), 
LONDON, ENGLAND 


EIMPLANTATION is warranted when a valuable tooth cannot be saved 

by the usual conservative methods. Before removal reimplantation may 
be tried. 

Indications 

Each individual tooth has an important function and therefore should be 
preserved if preservation is at all possible. Reimplantation of front or premolar 
teeth should be tried only in cases of loose teeth following accidents. ‘‘If the 
tooth is replanted within half an hour or so, the periodontal membrane is prob- 
ably still vital and the chances of a successful result are greater than after the 
lapse of a longer time’’ (Stones). To preserve a-molar tooth is more important 
for a patient with a full complement of teeth, than for a patient wearing a 
prosthetic appliance. The procedure is indicated for young patients with good 
hygiene who have lost but one or two teeth, to avoid the necessity of a partial 
denture. In such eases the reimplantation of a pillar tooth and the insertion of 
a fixed bridge are very useful and effective. It is absolutely indicated if the 
tooth concerned is the only effective support for an obturator, or sometimes as 
provisional treatment in cases of fractures. 


Contraindications 


The age of the patient is very important. All individuals with an exudative 
diathesis, blood dyserasias, hormonal disturbances, gingivitis, pyorrhea, or 
whose tolerance to infection is diminished should be excluded. The tooth, the 
reimplantation of which is planned, should be examined anatomically. Though 
teeth with diverging roots have a better bone support they cannot be reimplanted 
if the roots are extremely diverging or declining or thickened at their apices. 
Other contraindications are those cases in which the reintroduction of the tooth 
is mechanically impossible. 


Advantages and Disadvantages 


In the absence of contraindications the reimplantation has no disadvantages. 
Neither the dental surgeon nor the patient should overlook the fact that re- 
implantation is preceded by extraction of the tooth. No promise should be 
made as to the suecess of the operation, since the best plan may fail at the 
moment of the extraction if the tooth fractures or if the alveolus is severely 
damaged. This accident sometimes cannot be prevented even if every precau- 
tion has been taken. It is possible that the reattachment of the replanted tooth 
nay fail because the resorbing alveolar bone will give no support to the tooth. 
Undeniably, there are cases where suppuration takes place after the operation, 
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but I believe that the majority of unfavorable results are due to the fact that 
the cases have not been selected with proper care. The great advantage of re- 
implantation lies in the fact that the whole treatment can be completed within 
one hour, which is much less than the treatment of a sterile extirpation of a 
pulp in the case of a molar tooth. 


The Method of Treatment 


Extraction should be followed by careful excochleation, limited to the 
region of the apex. After the wound has been dried it must be examined to 
ascertain whether the wall of the alveolus and the septum have not been dam- 
aged. If the bony parts have been damaged, the injured particles are removed 
and the chances of a successful operation must be reconsidered. If the injury 
has involved the septum, or if a large part of the alveolar wall was removed, it 
is wise to desist from the operation. The tooth is washed in a physiologic salt 
solution of body temperature. Then it is seized with a sterile swab, its apex 
removed, and the root canal or canals filled by a retrograde approach. Oc- 
easionally, the tooth may be affected by caries, in which case the tooth should be 
filled before it is reimplanted. Before the reimplantation the wound cavity is 
washed with physiologic salt solution to remove the clot formed after the extrac- 
tion; on replacing the tooth only a slight pressure should be exerted. The 
gingiva is replaced upon the tooth by delicate stroking movements of the fingers. 
If a solitary tooth is to be reimplanted it is advisable to fix it to the nearest tooth 
by an eight-shaped metal wire. The bridge or an acrylic splint can be made 
previously or afterward. It is advantageous to make it previously because such 
a bridge or splint is the best means of fixation if it is put in place immediately 
after reimplantation. Occasionally, an old bridge can be used for the same 
purpose. 

Case Reports 

Case 1.—The patient was a woman, aged 31 years. All teeth were present in 
the mouth. Radiologically, granulomas were seen below both roots of 6 | con- 
nected with sinus (Fig. 1). Extraction of the tooth was done under local 
anesthesia, mandibular block (Fig. 2). Execochleation of the granuloma was 
effected by means of Balogh-spoon. The extraoral root filling was performed 
with silver points embedded in oxyphosphate cement and was followed by a 
resection of apices. After this, the tooth was reimplanted. The gold crown 
was taken off from the 7 | and was soldered to the gold crown of the first molar, 
and both crowns recemented. The healing and the condition were satisfactory 
after six months. The new bone formation was clearly seen around the roots of 
the reimplanted 6). (Fig. 4.) 


Case 2.—The patient was a woman, aged 35 years. All teeth were present 


except for 6 5|. The upper third molar was impacted and protected with bone 





at that time. I decided to fit a fixed bridge on the right upper arch. The last 
pillar, the second molar, was affected by caries and [ had to extirpate the pulp. 
After inserting the root filling the tooth became tender on percussion and masti- 
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cation. The typical signs and symptoms of periapical irritation were present 
(Fig. 5). The tooth was extracted, all the three apices were resected extra- 
orally, and the tooth was reimplanted (Fig. 6). The bridge was fixed two days 
after the reimplantation. Five years later the reimplanted tooth showed per- 
fect healing, the impacted 8 | appeared in the mouth, and the bone around the 
reimplanted 7| did not show any evidence of absorption. The last picture was 
taken eleven years after the reimplantation (Fig. 7). After fourteen years 
from the time of reimplantation the tooth and the bridge were still in the 
mouth. However, for the last three years of my being abroad I have had no 
more chance to watch the case. I also think that it was a great advantage that 
[ did not extract the impacted 8 | at the time of reimplantation, because later 
it gave a good support to the reimplanted second molar. 


Fig. 1. Fig. 2. 





Fig. 3. Fig. 4. 





Fig. 5. Fig. 6. Fig. 7. 


Case 3.—The patient was a man, aged 46 years. The case was very similar 
o the previous one. All teeth were present, except for the |5 6. Acvte pulpitis 


leveloped in |7 due to interstitial caries in the distoproximal part of the tooth, 


which extended considerably below the gum margin. The patient had an old 
vold | 4-7 bridge which was removed (Fig. 8). It was impossible to save the 
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|7 in the usual way and I decided to make the root treatment extraorally. After 
extraction the roots were filled, the apices resected, and the tooth was reim- 
planted (Fig. 9). Then the old bridge was recemented. After four weeks a 
marked resorption of the surrounding alveolar bone was observed but the 
patient had no pain and there were no clinical signs of any inflammation. Six 
months later the resorbed area was so large that I expected an exfoliation of 
the tooth. Two years later, however, new bone formation was seen around 
the roots (Fig. 10). The last pictures were taken eight years after the re- 
implantation (Fig. 11). I used the old bridge as a fixation for the reimplanted 
tooth and intended to make a new bridge later because the crown was ill-fitting, 
but abandoned the idea because I thought that it would be a risk to take off 
the bridge from the reimplanted molar. 


Case 4.—The patient was a woman, aged 41 years. She had a bridge from 
the lower right premolar to the second molar (Fig. 12). The pulp of the second 
molar had become gangrenous, which was detected after the removal of the 
bridge. The only possibility of treatment was extraction or reimplantation. 
After extraction (Fig. 13), I completed the root treatment and root filling and, 
after apicectomy, reimplanted the tooth. The result was so uncertain that I 
put back the old ill-fitting bridge to give support to the molar. I saw the tooth 
six months later and the result was satisfactory (Fig. 14). Two years later I 
intended to change the bridge, but that was refused by the patient. 


Case 5—The patient was a man, aged 23 years. The first lower left pre- 
molar was dislocated by trauma. The root of the tooth was filled incompletely 
with silver points, same as on previous occasion (Fig. 15). After the extraction 
(Fig. 16) the tooth was practically out of the socket. I completed the root filling 
by retrograde method and I also put a filling in the second premolar, which was 


carious. The tooth, |5, was reimplanted and a gold fixation wire put on for 
three months (Fig. 17). Two years later the tooth was perfectly fixed to the 
socket, but it was slightly raised, because the antagonistic tooth was missing 
(Fig. 18). 
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PROTEIN DEPRIVATION AND THE PERIODONTAL STRUCTURES 
OF THE ALBINO RAT 





T. N. CuHawta, L.D.S., R.C.S., M.S.,* anp Irvine GuickMAN, B.S., D.M.D.,** 
Boston, Mass. 





Introduction 


UMEROUS reports have appeared dealing with the effects of nutritional 
disturbances upon the periodontal tissues of experimental animals. The 
manifestations of deficiencies of vitamins,’~° minerals,** and acute starvation® 
in the periodontal area have been dealt with in considerable detail. Considera- 
tion of the effect of protein deprivation upon the periodontal tissues has been 
limited to two recent investigations.® © Resorption of the molar root surfaces 
in albino rats has been attributed to a ‘‘protein-free diet.’’ In experimentally 
induced hypoproteinemia, the periodontal fibers were described as undisturbed, 
while thinning of the cortex and trabeculae with some evidence of osteoporosis 
and a tendency toward fatty marrow were observed in the skeletal system. 

In nutritional surveys made in areas where the populace was subjected to 
gross dietary deficiency, the occurrence of a type of osteoporosis of the vertebrae 
and long bones called ‘‘hunger osteopathy’’ has been reported.** ** A negative 
nitrogen balance could be demonstrated in patients presenting such osteoporosis. 
In prolonged thyrotoxicosis, it has been suggested that osteoporosis occurs be- 
cause the increased metabolism results in depletion of protein in the bone in 
order to meet the increased energy requirements.** In children with nephrosis, 
rarefaction in the long bones has been attributed to reduction in blood protein. 

The possibility that protein deprivation exerts an influence on the skeletal 
system was strongly suggested by both experimental and clinical reports. The 
sparsity of experimental substantiation for the clinical observations, however, 
pointed to a need for further exploration of the problem of protein deprivation 
in experimental animals. An interrelationship of protein deprivation and skele- 
tal changes would be of particular pertinence in the periodontal field. It has 
been demonstrated that systemic influences which affect the skeletal system exer‘ 
a comparable influence upon alveolar bone and thereby affect the initiation and 
progress of periodontal disease.’ *° 
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PERIODONTAL ALBINO RAT 





STRUCTURES OF 


A study was therefore conducted in albino rats to determine: 


a. The effect of protein deprivation upon the gingiva, the periodontal mem- 
brane, alveolar bone, and cementum. ; 

b. Whether a correlation exists between changes in the alveolar bone and 
other bones in the skeletal system in protein deprivation. 

e. Whether a correlation exists between changes in the periodontal mem- 
brane and connective tissue in relation to other bones in the skeletal system. 


As indicated in the above introduction, only two studies have been con- 
dueted which dealt with the periodontal structures and protein deprivation.'* ** 
However, the effect of protein deprivation upon various organs of the albino 
rat and upon various aspects of metabolism has been reported in considerable 
detail. Findings in the skeletal system have been referred to previously herein. 
Mention is made here of studies dealing with protein deficiency but not specifi- 
cally devoted to the periodontal tissues, in order to supply a background for more 
comprehensive interpretation of our findings in the periodontal area. 

In addition to the skeletal changes previously referred, it has been reported 
that protein depletion produces numerous pathologie changes'® 7° 2+ 2% 28; jn- 
eluded among them are the following: muscular atrophy, weakness, weight loss, 
anemia, leucopenia, hypoproteinemia, impaired lactation, decreased capacity to 
form antibodies, decreased resistance to infection, slow wound healing, lymphoid 
depletion, and reduced ability to form certain hormones and enzyme systems. 


Experimental Procedure 


Eighty male and female litter mate albino rats, Wistar strain, 25 days 
old and weighing 45 to 60 grams, were used as experimental animals. Two syn- 
thetie diets were used in the experiment. The diets were prepared according to 
Cannon and associates** and were identical in every respect except that the ex- 
perimental diet (Diet A) contained 2 per cent protein and the control diet 

Diet B) contained 22 per cent protein. The protein content of the control diet 
was fixed in accordance with previously determined protein requirements of 
the growing albino rat.”® 

The diets were isocaloric. Diet A contained and added amount of corn 
stareh to compensate for the calorie deficit caused by the elimination of casein. 
Both diets contained two rich sources of vitamin B complex (Brewer’s yeast and 
iver concentrate) plus those present in raw carrots and added synthetic vita- 

iins. The diets were thoroughly mixed, passed through a grinder, and main- 
iined in eold storage until used. 

Forty of the experimental animals were fed on Diet A, the other forty on 
viet B. Each animal received 15 grams of ration per day and water was pro- 

ded ad libitum. Food consumption was equal in both groups for approxi- 
ately four weeks. Following this the food intake of the animals on the pro- 
in-depleted diet appeared diminished. 

The experiment was enducted for a period of eight weeks. An equal num- 

r of control and experimental animals were sacrificed at two-, four-, six-, and 
zht-week time intervals as follows: second week, 5; fourth week, 5; sixth 
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week, 10; eighth week, 20. At the time of sacrifice, the mandible, maxilla, verte- 
bra, and femur were removed and fixed in 10 per cent formalin. Decalcification 
was subsequently carried out by the formic acid and sodium citrate technique.”® 
The specimens were then embedded in paraffin and eut at 7 microns. 

The present report deals with the findings in the animals maintained on 
the control and experimental diets for an eight-week period. 

Findings 

Gross Findings.—At the end of the eight-week experimental period the 
animals on protein diet were smaller and weighed less than animals of the con- 
trol group (Fig. 1). The control animals showed a progressive gain in weight 
throughout the entire experimental period (Fig. 2). The protein-deficient ani- 
mals showed no weight gain from the outset of the experiment. For the first 
two weeks these animals retained their initial weight. This was followed by a 
slight decrease in weight from the second to the fourth week. From the fourth 
to the eighth week the weight remained practically constant. Commencing with 
approximately the fifth week, the protein-deficient animals showed notable loss 
of surface hair. The normal smooth surface texture of the skin was replaced by 
a poreupine-like appearance caused by the erect angular projection of the 
remaining hair. 


Fig. 1.—Comparison of Control Animal (above) with animal of protein depletion group (below). 
Note “spilled’’ appearance of fur in latter animal. 

At autopsy the protein-deficient animals presented generalized atrophy of 
the musculature and various organs. 

The entire skeletal system was reduced in size and the average ratio of the 
size of the femurs of the control animals compared to those of protein-deficien‘ 
animals was 1.5 to 1. A notable finding was the fragility of the femurs in the 
protein-deficient animals; unless extreme caution was exercised in removing the 
femurs of the animals of this group for preservation and preparation for micro- 
scopic study, fracture of these bones resulted. The femurs of the control animals 
presented no suggestion of such fragility. 
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At the time of sacrifice, there were no detectable periodontal changes in 
either group of animals. 


Microscopic Findings.— 
; Periodontal Structures.- 
3 Gingiva: a. Mesial aspect of the first mandibular molar: 


Control group: The gingival papilla in relation to the mesial surface of 
the first molar consisted of a central core of densely collagenous, moderately 
cellular connective tissue. The anterior surface of the papilla was covered by 
multilayered, stratified, slightly keratinized, squamous epithelium. Along the 
surface of the papilla, in relation to the tooth at the bottom of the suleus, the 
epithelium was slightly thinner and was marked by the point of fusion of the 
remnants of enamel epithelium and oral epithelium (Figs. 3, 4, and 5). 
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Fig. 2. 


Experimental group: The central core of connective tissue was thinner than 
in the control. The collagen fibers stained more deeply, were more densely 
packed, and were wavy in outline. There were fewer connective tissue cells 
than in the control and the nuclei were smaller and stained more deeply (Figs. 
6, 7 and 8). 

b. Interdental gingival papilla: Because of the secondary microscopic 
features introduced by inflammation of the interdental papilla in both the con- 
trol and experimental groups, these areas did not lend themselves for evaluation 
of the effect of protein deprivation alone. 


Periodontal membrane: a. Interdental region: 





Control group: The periodontal membrane consisted of bundles of collagen- 
o.s fibers which were separated by cleftlike spaces containing blood vessels, 














Fig. 3. 


Fig. 4.—Detail area A of Fig. 3. 
molar showing densely collagenous connective tissue core. 
crest of underlying alveolar bone. 

5.—Gingival papilla, same area as Fig. 4. 


arrangement of collagen fibers. (Mallory’s connective tissue stain.) (X150.) 


Survey view of mandible of control animal. 


Fig. 4. 


(Hematoxylin-eosin. ) 


(Hematoxylin-eosin. ) 


Fig. 5. 


(X150.) 


( X15.) 


Gingival papilla in relation to mesial surface of first 
Note bone formation along the 


Special stain to show number and 








Fig. 7. Fig. 8. 


Fig. 7.—Detail area A of Fig. 6. Gingival papilla in relation to mesial aspect of first 
LT 10wing decrease in bulk of connective tissue core and diminished cellularity. (Compare 

Fig. 4. Hematoxylin-eosin.) (<150.) 

Fig. 8.—Same area as Fig. 7, showing clumping and wavy outlines of collagen fibers. 
mpare h Fig. 5. Mallory’s connective tissue stain.) (X150.) 
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lymphatics, and nerves. A broad group of fibers extended between the cemen- 
tum of the approximating tooth surfaces of the teeth (Fig. 9). The remaining 
principal fiber bundles extended between the alveolar bone and the tooth cemen- 
tum. Interspersed among the fibers were numerous ovoid and elliptical fibrocytes 
(Fig. 10). The individual fibers were straight, appeared taut, and stained 
evenly. At the margin of bone and connective tissue, the collagen fibers ap- 
peared continuous with the bone matrix in which they were embedded. The 
individual fibrils were separated by ovoid cells which lined the bone margin and 
in some instances were embedded in the bone matrix. 








Fig. 9. Fig. 10. 


Fig. 9.—Control animal showing periodontal membrane and alveolar bone in interdental 
area. Note the brushlike arrangement of principal fibers extending between the teeth beneath 
the gingiva, and the continuity of the collagen fibers with the alveolar bone along the crest 
and distal bony margin. (Right side.) (Mallory’s connective tissue stain.) (X116.) 

Fig. 10.—Control animal, interdental septum of alveolar bone showing bone formation 
along crest, vessel channels, d distal surface. (Right side.) Note normal osteoclastic ac- 
tivity along the mesial surfz of alveolar bone (Left side.) (X150.) 


Experimental group: The principal periodontal fibers were fewer in num- 


ber than in the control and the separating cleftlike tissue spaces were numerous. 
The individual fibers were wavy in outline and stained more deeply with Mal- 
lory’s aniline blue collagen®’ stain (Fig. 11). The fibrocytes were fewer in 
number and smaller and generally more elliptical (Fig. 12). 
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b. Region between the molar roots: 


Control group: In this area, the bundles of the collagenous fibers and the 
alveolar bone matrix were most striking. The fibers appeared as tuftlike pro- 
jections from the bone matrix from which they were indistinguishable (Figs. 
13 and 14). Large ovoid cells partially embedded in latticelike peripheral com- 
partments of bone matrix constituted a prominent feature. 





Fig. 12. 


Fig. 11.—Protein deprivation group showing periodontal membrane and alveolar bone in 
interdental area. Note wavy outline of collagen fibrils, reduction in number, and clear-cut 
demarcation between collagen fibrils and bone matrix. (Compare with Fig. 9.) (Mallory’s 
connective tissue stain.) (X116.) 

Fig. 12.—Protein deprivation group, same area as Fig. 11, showing reduction in cellularity 
of periodontal membrane, small flattened nuclei of connective tissue cells, and marked diminution 
in bone formation. Note irregularity and deep staining of appositional lines in the bone. 
(Compare with Fig. 10. Hematoxylin-eosin.) (X<150.) 


Experimental group: The relative diminution in the number of collagenous 
fibers and the wavy outline was marked in this area (Figs. 15 and 16). In addi- 
tion, in contrast with the control where the bone and periodontal membrane 
fibers blended, the bone margin was sharply demarcated from the connective 
tissue of the periodontal membrane and a peripheral layer of ovoid cells par- 
tially embedded in bone matrix was absent. 
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Alveolar Bone.— 

a. Interdental septum: 

Control group: The mesial surface was formed by small contiguous con- 
cavities, the majority of which contained connective tissue cells with spherical 
nuclei and connective tissue fibers. In some coneavities, multinuclear osteoclasts 
were observed in close apposition with the minutely roughened bone margin. 
Other coneavities contained connective tissue cells with prominent ovoid nuclei 
in apposition with a pale pink matrix of varying thickness. This matrix was de- 
mareated from the remainder of the bone by a deeply staining basophilic line. 
The distal surface presented a moderately smooth margin formed for the most 
part by a border of pale pink matrix which was lined with polyhedral connective 
tissue cells with large spherical nuclei. At the periphery, several cells were 
observed which were partially embedded in the matrix and partially surrounded 
by the adjacent connective tissue. Vessel channels extending from the perio- 
dontal membrane into the interdental septum were lined in part by osteoid and 
an appositional layer of osteoblasts and in part by a smooth or slightly indented 
margin. The gingival crest presented a smooth rounded border which enclosed 
a pale pink, homogeneous matrix containing lacunae with deeply staining spheri- 
eal nuclei (Fig. 10). Comparable bone formation was observed along the crest 
of the alveolar bone in relation to the mesial surface of the first molar (Fig. 4). 

Experimental group: The most notable finding in the alveolar bone is the 
diminution in bone formation along the crest and along the distal surface. Al- 
though some evidence of osteoid and newly formed bone was present, it was 
markedly reduced in amount. The osteoblastic layer of cell in relation to the 
osteoid contained fewer cells which were elliptical rather than polyhedral. The 
presence of osteoblasts along the periphery partially embedded in the osteoid 
matrix, which was a common finding in the control, was with isolated exception 
absent in the experimental. The incremental lines appeared somewhat more ir- 
regular than in the control and slightly thicker and more deeply stained. Par- 
ticularly prominent were the deeply stained linear markings which outlined 
the distal margin and to a somewhat lesser degree the gingival crest of the 
interdental septum (Fig. 12). - 

The diminution in bone formation, irregular appositional lines, and deeply 
staining peripheral linear markings noted in the interdental septum were also 
observed in relation to the mesial surface of the first molar (Fig. 7). 


Bone between the molar roots: 

Control group: Immediately subjacent to the periodontal membrane numer- 
ous areas were seen in which pale pink osteoid was deposited in apposition to 
the alveolar bone. Polyhedral osteoblasts weré prominent in relation to the 
osteoid (Fig. 17). The vascular channels which extended from the periodontal 
membrane into the bone were lined in part by a distinct border of pale pink 
matrix or either by smooth or slightly eroded bony margin. 

Experimental group: The trabeculae were reduced in number, so that a 
relatively smaller proportion of the area was occupied by calcified bone sub- 
stance. In addition the incremental lines stained more deeply and were more 
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Fig. 18. 


Fig. 17.—Control animal. Bone between molar roots showing osteoid formation and 
numerous osteoblasts. (Hematoxylin-eosin. ) (x<300.) 
e Fig. 18.—Protein deprivation group, showing marked diminution in osteoid and number 
of osteoblasts. (Compare with Fig. 17.) (x<300.) 
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irregularly arranged. Although there was evidence of osteoid in relation to the 
periosteum and endosteal spaces, it was markedly reduced in comparison with 
the control. The number of connective tissue cells bordering the osteoid was 
reduced, particularly in the region of the periodontal membrane. The cells were 
elliptical rather than polyhedral (Fig. 18). In addition there was reduced 
hematopoiesis and an increase in number of fat cells. 

Cementum.—In general the cementum of the experimental animals pre- 
sented the following differences: 

a. Acellular cementum: Slightly thinner, more deeply staining, and a some- 
what granular appearance. 

b. Cellular cementum: A marked reduction in the peripheral layer of 
cementoid. The margin of the cementum was formed by an irregular deeply 
staining line rather than by a regular peripheral margin of cementoid. There 
was comparable reduction in the number of cementoblasts. 


Femur—Proximal End.— 


Control group: The epiphysis consisted of interlacing trabeculae of can- 


cellous bone separated by irregularly shaped spaces containing marrow which 
presented active hematopoiesis (Fig. 19). 

The epiphyseal plate of cartilage separated the epiphyseal bone from the 
diaphysis. The epiphyseal cartilage could be divided into four zones: 


a. The basal zone or germinal layer in which small cartilage cells were 
irregularly distributed. 

b. The zone of proliferation where the cells were arranged in longitudinal 
rows. There was some evidence of mitosis. The rows of cells were separated 
from each other by thin longitudinal bars of hyaline ground substance. 

e. The zone of enlargement in which the cells were increased in size showed 
intracellular edema. 

d. The zone of degeneration which was marked by fragmentation of the 
eartilage cells, calcification of the longitudinal strands of cartilage, and invasion 
by connective tissue buds and osteoblasts (Fig. 20). 


Experimental group: The trabeculae were reduced in thickness and in num- 
ber and were discontinuous. A greater portion of the epiphysis was occupied 
by marrow containing cancellous spaces. The hematopoietic marrow was to a 
large degree replaced by fat (Fig. 21). The epiphyseal cartilage was dimin- 
ished in width and presented only slight fragments of bone along its epiphyseal 
margin. The regularity of cartilage columns seen in the control was partially 
distorted. Strands of hyalinized cartilage separated the remnants of the rows 
of cartilage cells which were arranged in nests. There was some evidence of pro- 
liferation of cartilage cells but the zone of enlargement was markedly diminished 
in width. The zone of degeneration was for the most part absent. Instead of 
terminating in elongated strands of cartilage the diaphyseal margin of the 
epiphyseal plate was formed by a blunted linear border, marked by irregular 
indentations in which remnants of cartilage cells could be seen. Osteoblastic 
activity was essentially absent (Fig. 22). 
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Periosteal Bone Formation.— 

Control group: Immediately subjacent to the multilayered periosteum a 
pale pink layer of osteoid could be seen. This osteoid blended with the bone 
matrix beneath it, and was separated from the overlying periosteum by a con- 
tinuous layer of polyhedral osteoblasts, some of which were partially embedded 
within the osteoid matrix. The connective tissue cells immediately in relation 
to the osteoblasts appeared larger and ovoid in comparison with the surface 


zone of the periosteum (Figs. 23 and 24). 





Fig. 24. 


Fig. 23. 


Survey view of head of femur showing epiphyseal cartilage. (Hematoxylin- 


Fig. 23.—Control group. 
48.) 


Fig. 24.—Detail of Fig. 23, showing periosteum and underlying bone. Osteoblasts are seen along bone 
Note enlarged ovoid appearance of connective tissue cells in relation 


osteoblastic layer. ( Hematoxylin-eosin. ) (x<430.) 


Experimental group: When compared with the control the periosteum was 
relatively less cellular. The cells were generally fiattened and deeply stained. 
There was no evidence of osteoblastic activity and newly formed osteoid. The 
bone margin was irregularly indented and demarcated by a deeply staining thin 
linear border. The collagen fibers appeared reduced in amount, clumped 
together, and wavy in outline (Figs. 25 and 26). 

Vertebra.—Control group: The transverse process of the vertebra consisted 
of thick trabeculae of cancellous bone separated by relatively small cancellous 
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spaces. Along the dorsal surface of the transverse process active bone formation 
could be seen. There was a pale pink zone of osteoid along the border which 
blended with the calcified matrix of the underlying bone. The osteoid contained 
numerous ovoid cells enclosed within large lacunae. Separating the osteoid from 
the external connective tissue was a beadlike line of contiguous polyhedral 
osteoblasts some of which were partially enclosed in the osteoid. The external 
connective tissue consisted of numerous ovoid and elliptical cells separated by 
thin collagenous fibrils. The connective tissue cells appeared elliptical as the 





Fig. 25. Fig. 26. 


Fig. 25.—Protein deprivation group. Survey view of head of femur showing epiphyseal cartilage. (He 
matoxylin-eosin. ) (x<48.) 

Fig. 26.—Detail of Fig. 25 showing periosteum and underlying bone. The bone margin is irregularly 
indented and demarcated by a deeply staining border. Note absence of osteoblastic activity. The collagen ! 
reduced in amount and is filamentous. The collagen at the periphery of the periosteum is less altered. (Com 
pare with Fig. 24. Hematoxylin-eosin.) (x430.) 


distance from the layer of osteoblasts increased. The smaller and more elliptical 
cells were at the outer marginal portion of the connective tissue and the ovoid 
and large ones were in relation to the osteoblasts (Figs. 27 and 28). 
Xxperimental group: Along the dorsal surface of the transverse process 
of the vertebra the trabeculae were comparatively thin and cancellous spaces 
occupied a greater portion of the bone than in the control. There was no 
evidence of active bone formation along the transverse process. Instead the 
bony margin was formed by an irregular partially indented linear border which 








arl 


om: 











Fig. 28. 
Fig. 27.—Control animal. Survey view cross section of vertebra. 
& 


( X15.) 
Fig. 28.—Detailed area [1 of Fig. 27. Dorsal surface of the transverse process showing 


(Hematoxylin-eosin. ) 


new bone formation. Note osteoid, osteoblasts, and progressive diminution in the size of 
connective tissue cells of the periosteum as the external surface is approached. (X<230.) 











Fig. 29. 





Fig. 30. 


Fig. 29.—Protein deprivation group. Survey view showing cross section of vertebra. 
(Hematoxylin-eosin. ) ( X15.) 

Fig. 30.—Detailed area [J of Fig. 29. Transverse process of vertebra. Note absence 
of new bone formation and osteoblasts. There is also marked reduction in cellularity of 
periosteum, absence of gradual transition to form osteoblasts and wavy lacelike collagen fibrils. 
(Compare with Fig. 28. Hematoxylin-eosin.) (X280.) 
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demareated the bone from the adjacent connective tissue. Deeply staining 
osteocytes, diminished in number and irregular in arrangement, shape, and size, 
occupied the bone in relation to the border. The connective tissue adjacent to 
the bone was less cellular than that of the control. The cells were smaller and 
in general more elliptical and presented no pattern of gradation in size and 
differentiation. The collagen fibrils appeared lacelike, thin, and wavy, and 
showed a tendency to clump together (Figs. 29 and 30). 


Discussion 

The findings lend themselves to analysis of the effect of protein deprivation 
under the following headings: (a) gross changes, (b) microscopic changes in the 
periodontal structures, (c) microscopic changes in the femur and vertebra, (d) 
correlation of changes in the alveolar bone with changes in the femur and 
vertebra, (e) the relationship of protein deprivation to periodontal diseases. 

a. Gross Changes.—It is apparent that protein deprivation inhibits the 
normal inerease in size and weight which oceurs in the albino rat when induced 
for an eight-week period from the age of 25 days. From the outset of the 
experiment the experimental group showed no increase in weight and actually 
showed a slight reduction between the second and fourth weeks. The fragility 
of the long bones, in the protein deprivation animals, is of particular note. 
Whereas the retardation in growth may simply be considered a reduction in the 
normal physiologic process, the increased fragility constitutes a pathologic 
change. The osteoporotic changes revealed by microscopic examination of these 
bones afford explanation for this fragility. The gross changes observed in the 
texture of the fur associated with the loss of hair may be considered of a 





pathologie nature. 

b. Microscopic Changes in the Periodontal Structures.—The gingiva could 
be studied more profitably in the papilla in relation to the mesial aspect of the 
first molar, because the picture in this area was not as distorted by inflammatory 
changes as it was in the interdental septa. In the latter areas, in both the 
control and protein-depleted animals, inflammation occurred with equal fre- 
queney. Although it would be of value to determine the influence of protein 
depletion upon the response of the gingiva to inflammatory stimuli, this would 
entail a control of the latter factors which was not included in the scope of the 
present experiment. In so far as the incidence of gingivitis is concerned, it 
appears from its equal frequency that since the inflammatory changes in the 
gingiva of each group of animals appear equally, protein deficiency per se does 
not affect the frequency of oceurrence of gingivitis. This is a reasonable assump- 
tion inasmuch as it is generally recognized that in order to initiate the sequence 
of microscopic changes entailed in inflammation, some form of local irritating 
agent is required. It is also a reasonable assumption, based upon the findings 
in the connective tissue of the gingiva in relation to the mesial aspect of the 
first molar, that the inflammatory reaction would to some degree be modified 
by the effect of protein deprivation. The findings in other experiments which 
indieate a reduction in antibody formation in protein deficiency support the 
above assumption.”® The findings in the gingiva in relation to the mesial aspect 
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of the first molar were primarily in the connective tissue, both in the number of 
cells and collagenous fibers, a change in the morphology of the connective tissue 
cells and in the morphology of the collagenous fibers. From the morphologic 
evidence available in this study, it may be assumed that this change in the con- 
nective tissue of the gingiva was a degenerative one involving a retardation of 
the cellular activity and some form of degeneration in collagen. Further clari- 
fication of the nature of the connective tissue changes is both desirable and neces- 
sary and should evolve from the application of recently developed histochemical 
methods.?* *° 

The effect of protein deprivation upon the periodontal membrane is impor- 
tant because it affects the supporting mechanism of the teeth and also because it 
has a direct effect upon the alveolar bone and the cementum. In essence, the find- 
ings in the periodontal membrane may be analyzed in two aspects: the first deals 
with the collagenous fibers and the second with connective tissue cells. The 
collagenous fibers were markedly reduced in number, stained more deeply, were 
wavy in appearance, and presented a composite picture of a degenerative change. 
Although the periodontal membrane changes were not identical with the specific 
degenerative changes to which tissues are generally considered subject, it was 
nevertheless consistent enough in its appearance to be recognized as an entity. 
The cellular changes in the periodontal membrane consisted of a reduction in the 
number of cells and also a difference in cell morphology. These cellular changes 
may actually be precursors to the changes in the fiber inasmuch as it is generally 
aecepted that the collagenous fibers represent a product of the cellular activity. 
The changes in the connective tissue cells are also of importance inasmuch as 
both osteoblastic activity and cementoblastie activity are derived from the con- 
nective tissue cells of the periodontal membrane. Reduction in the cells of the 
periodontal membrane and their morphodifferentiation to osteoblasts and 
cementoblasts resulted in a reduction in the formation of osteoid and cementoid. 

The most outstanding finding in the alveolar bone was the reduction in the 
amount of calcified tissue per unit area of bone. Since the alveolar bone is a 
eancellous bone, such a reduction was accompanied by an increase in the size 
of the cancellous spaces, presenting an explanation for this osteoporosis. In 
addition, there is a reduction in the amount of osteoid, a reduction in the number 
of osteoblasts, and a retardation in the morphodifferentiation of the cells in the 
periosteal tissue to form osteoblasts. Within the limitations which govern the 
interpretation of functional activity from morphologic findings, the above con- 
stitute actual evidence of demonstrated bone formation. The absence of cells 
along the bony surfaces which were in varying degree embedded in calcified 
matrix may be construed as further evidence of retardation in bone formation 
in the protein-depleted animals. 

Specific mention should be made of the fact that in no instance was there 
an inerease above the normal osteoblastic activity of the alveolar bone in the 
protein-depleted animals. 

Although the changes in the cementum were not striking, they nevertheless 
fit into the over-all pattern displayed by the periodontal membrane and the 
alveolar bone. The granular appearance of the acellular cementum may be the 
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result of a reduction in the formation of cementoid which is necessary to main- 
tain the continuity in outline of the cemental periphery. The changes in the 
bulbous cellular cementum are more evident because this is apparently an area 
of greater cemental formative activity. In this area the absence of cementoid 
and the reduction in cementoblasts were prominent findings. 

c. Microscopic Changes in the Femur and Vertebra.—Findings in the 
femur may be divided under two headings as foliows: (a) disturbance in endo- 
chondral bone formation, (b) disturbance in periosteal bone formation. 

a. Three aspects of the disturbance in endochondral bone formation are 
to be considered : 

1. A disturbance in the eartilage cells which entailed a reduction in the 
proliferative zone to some degree and especially a reduction in the enlargement 
and degeneration zone. Changes in cartilage are normally required precursors 
to subsquent ossification. Their retardation in protein deprivation effectively 
interfered with bone formation in this area. 

2. A reduction in the formation of connective tissue buds which normally 
invade the area of degenerating cartilage cells. 

3. A reduction in the formation of osteoblasts with an associated reduc- 
tion in the amount of osteoid. 


b. Disturbance in periosteal bone formation took the form of reduction in 
osteoid formation, comparative absence of osteoblasts, and a diminution in the 
activity of periosteal cells to form osteoblasts. 

The over-all results of the disturbances in endochondral and periosteal bone 
formation in the femur were the failure of the bone to undergo its normal 
increase in size and width plus osteoporosis, which consisted of a reduction in 
thickness of the cortex and a reduction in the number and thickness of the 
trabeculae in the diaphysis and epiphysis. 

In analyzing the specific manner in which protein deprivation affected the 
femur, it should be noted that of the three phases which constituted the inter- 
ference in endochondral bone formation, only one was unique to this area and 
the other two were comparable to changes seen in the periosteal region. The 
disturbance in proliferation and maturation of the cartilage cells was unique 
to the epiphyseal plate. However, the inhibition in the formation of connective 
tissue buds and the reduction in osteoblastic activity and osteoid formation were 
entirely comparable to the connective tissue changes seen in the periosteal layers. 

Osteoporosis was also observed in the vertebra. The detailed examination of 
the dorsal surface of the transverse process revealed changes in the periosteum 
and bone which were identical with those observed in the periosteum of the 
femur and in the alveolar bone adjacent to the periodontal membrane. _ 


d. Correlation of Changes in the Alveolar Bone With Changes in the 
Femur and Vertebra.—Albright*" ** defined osteoporosis as a disease in which 
“The disturbance is decreased production of osteoid by the osteoblasts,’’ and 
explained that osteoporosis is a disturbance of tissue metabolism rather than 
mineral metabolism. Further, he distinguished osteoporosis from osteomalacia 
in which there is a disturbance in the calcification of the osteoid and osteitis 
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fibrosa generalisata in which there is increased bone destruction. The purpose 
of the present discussion will be served if the term osteoporosis is used in a broad 
general sense to indicate a condition in which the amount of calcified tissue per 
unit area of bone is reduced rather than in the more specific as referred to 
previously herein. 

On a theoretical basis there are several ways in which reduction in bone 
substance may be brought about. They are as follows: 

a. Inerease in osteoclastic activity so that the resorption of bone exceeds 
the normal formation. 

b. Loss of bone substance resulting from demineralization of bone matrix 
and the resultant conversion of bone to connective tissue. The existence of this 
type of process which is known as halisteresis is the subject of considerable 
difference of opinion. 

e. Interference with the formation of osteoid. In this condition there is 
reduction in the amount of osteoid formation. There are two possible general 
mechanisms which can be responsible for this: 

I. A retardation in the rate of activity of the osteoblasts or their inability 
to form matrix. 

II. Interference with the morphodifferentiation of the cells in the connec- 
tive tissue in relation to the bone to attain the osteoblastic status. 

d. Failure of the calcification of the osteoid in the presence of its adequate 
formation. 

Of the above processes which effect a reduction in calcified bone substance, 
two (a and b) are destructive in that they increase the amount of bone resorption 
in the presence of normal bone formation and (e and d) constitute reduced 
formative processes in that the amount of bone substance is reduced because the 
normal formative processes are interfered with. 

Our findings indicate that the osteoporosis which occurs in protein depriva- 
tion is a result of the formative mechanism in bone and not an increase in 
destruction. In the femur, the vertebra, and alveolar bone, the following 
changes were evidently associated with protein depletion. 


a. A reduction in the amount of osteoid. 

b. A reduction in the number of osteoblasts and an alteration in their 
morphology. 

e. A reduction in cellularity of connective tissue adjacent to the bone and 
an inhibition in the differentiation of connective tissue cells to become osteoblasts. 

It bears repetition that these changes were common to all bones studied. 
In the femur an additional effect of protein deprivation was seen in the altered 
morphodifferentiation and maturation of cartilage cells. Inasmuch as the matu- 
ration process in the cartilage cells is a necessary prerequisite for endochondral 
bone formation, effect of protein depletion on the cartilage cells is an impediment 
to such bone formation. 

e. The relationship of protein deficiency te periodontal disease. Inasmuch 
as protein deprivation affects the gingiva, the periodontal membrane, the alveo- 
lar bone, and, to a somewhat less striking degree, the cementum, its influence 
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on the progress of a periodontal disease warrants discussion. The degenerative 
changes in the connective tissue of the gingiva, periodontal membrane, the 
retardation in the formation of new bone, the resultant osteoporosis, and the 
retardation in the apposition of cementum constitute specific tangible indices 
of the effect of a systemie disturbance such as protein deprivation upon the 
periodontal structures. The interrelationship of the periodontal structures 
with the remainder of the skeletal system was demonstrated by the fact that the 
findings in the alveolar bone are comparable to those in other bones of the body 
and the changes in the gingiva and periodontal membrane are also reproduced 
in connective tissue in relation to other bones. The osteoporotic changes in the 
alveolar bone and the demonstrated changes in the periodontal membrane weaken 
the support of the teeth and constitute changes which if continued to their 
ultimate end could undoubtedly result in a loss of teeth. . The above-mentioned 
changes in the periodontal membrane and alveolar bone, coupled with the 
retarded formation of osteoblasts and cementoblasts, constitute an effective 
diminution of adaptive capacity of the periodontal structures to the normal 
functional requirements which they are required to serve. 


Summary 


An experiment was conducted in the albino rat to evaluate the changes in 
the periodontal tissues associated with protein deprivation and to compare these 
changes with those observed in other areas of the skeletal system. 

The following changes resulted from protein deprivation : 


a. I. In the periodontal area, degeneration of connective tissue of the 
gingiva and periodontal membrane, osteoporosis of the alveolar bone, and 
retardation in the deposition of the cementum. 

II. In the femur and vertebra, osteoporosis, marked inhibition of the 
endochondral and periosteal bone formation. 

b. The changes observed in the periodontal membrane and alveolar bone 
were identical with those observed in the periosteum and bone in other areas of 
the skeletal system. 

e. Osteoporosis in protein deprivation results from the following changes: 
reduced deposition of the osteoid, reduction in number of osteoblasts, and retar- 
dation in the morphodifferentiation of connective tissue cells to form osteoblasts. 

d. Protein deprivation impedes endochondral bone formation by retarding 
the maturation and degeneration of cartilage cells and formation of osteoid. 


The assistance of Prof. Robert Harris of the Department of Food Technology, Mas- 
sachusetts Institute of Technology, in planning the dietary aspect for this experiment is 
gratefully acknowledged. 
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Introduction 


This paper will present a brief résumé of the more important functions 
of the glands of internal secretion. It will deal with the hormones of the 
pituitary, thyroid, parathyroids, adrenal glands, ovaries, testes, pancreas, and 
gastrointestinal tract, in order. Special attention will be paid to the inter- 
relations between the various glands of internal secretion. 


The Pituitary 
The pituitary consists of an anterior lobe, an intermediate lobe, and a 
posterior lobe. The anterior lobe is the largest and most important from an 
endocrine point of view. No clear-cut endocrine function has yet been deter- 
mined for the intermediate lobe. The posterior lobe is concerned primarily 
with water metabolism and contraction of smooth muscle. 


Anterior Lobe.—The anterior lobe develops from the roof of the mouth 
and ascends to its position in the base of the skull where it is partially sur- 
rounded by the sphenoid bone which forms the sella turcica. In rare instances 
epithelium from the roof of the primitive pharynx ascends along with the 
cells which form the anterior lobe and gives rise later in life to a cranio- 
pharyngioma. 

The anterior lobe of the pituitary produces materials which influence the 
functions of other glands of internal secretion. These other glands in turn 
influence the function of the anterior lobe. Pituitary activity is probably 
initiated and modified by the hypothalamus. 

The exact number of hormones produced by this gland is still uncertain, 
but there is no doubt that it is a complex gland of internal secretion which 
influences many functions in the body, and there appears to be no doubt that 
it produces several hormones. The evidence available suggests that the following 
hormones are produced by the anterior lobe: 


1. Growth hormone. 

2. Thyrotropic hormone. 

3. Parathyrotropie hormone (?). 

4. Adrenocorticotropic hormone (ACTH). 
5. Follicle-stimulating hormone. 

6. Luteinizing hormone. 

7. Laetogenie or luteotropic hormone. 


From the Department of Internal Medicine, University of Illinois College of Medicine, 
The Research and Educational Hospital, The Grant Hospital, and The Henrotin Hospital. 


Read before the Seventh Annual Seminar for the Study and Practice of Dental Medicine, 
The Desert Inn, Palm Springs, Calif., Oct. 18, 1950. 
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Growth Hormone.—The growth hormone influnces the length of the skele- 


ton, causes retention of nitrogen, affects carbohydrate metabolism, and appears 
to cause combustion of fat. Its influence on skeletal growth is similar to that 
of the thyroid hormone in that both affect the length of the skeleton. However, 
there are three important differences. The growth hormone of the pituitary 
is the only hormone which will cause gigantism when present in excess before 
closure of the the epiphyses. The thyroid hormone does not have this effect. 
It is the only hormone which will cause acromegalic changes after closure of 
the epiphyses. Pituitary dwarfs usually have normal intelligence, whereas 
eretins are very defectively mentally. The growth hormone affects not only 
the growth of the skeleton but also the growth of all other tissues including 
muscle and connective tissue. This is very well illustrated by the overgrowth 
of all tissues that occurs in patients with acromegaly. 

The growth hormone of the pituitary exercises an important influence on 
carbohydrate metabolism. It appears to interfere with the utilization of carbo- 
hydrates. Its administration to a dog for a period of only ten days may produce 
permanent diabetes with degeneration of the islands of Langerhans. It has 
been suggested that the insulin-producing cells of the pancreas become exhausted 
and degenerate in their effort to keep pace with the demand for insulin. 


Thyrotropic Hormone.—The anterior lobe of the pituitary produces material 
which stimulates the function of the thyroid. In the absence of this material 
the thyroid atrophies and fails to produce its hormone, and the metabolism 
drops to the level seen in thyroidless individuals. Examples of alterations in 
thyroid function, secondary to alterations in pituitary function, are observed 
clinically. Hypothyroidism, secondary to hypopituitarism, is seen in patients 
with chromophobe adenomas; and hyperthyroidism, secondary to hyperpitui- 
tarism, is seen in some patients with acromegaly. In fact, some patients with 
acromegaly present all the earmarks of exophthalmiec goiter, including exoph- 
thalmos, goiter, tachycardia, and loss of weight. 

The administration of thyrotropic hormone to a man with a normal level 
of basal metabolism usually produces all the earmarks of exophthalmie goiter, 
with the exception of exophthalmos. It will cause an exacerbation of toxic goiter 
and will cause nontoxie goiter to become thyrotoxie. As long as there is any 
thyroid tissue capable of functioning, thyrotropic hormone will stimulate it to 
increased activity. It has no effect in patients whose thyroid gland is absent 
or destroyed by infection. 

Exophthalmos has been produced in experimental animals by the adminis- 
tration of thyrotropic hormone, but not in man. Exophthalmic goiter at the 
present time is considered to be the result of overstimulation of the thyroid by 
the anterior lobe of the pituitary, the overactivity of which may in turn be 
saused by some disturbance in the hypothalamus. It has been possible in some 
patients to cure exophthalmic goiter by irradiation of the pituitary, although 
most of the therapeutic attacks up to the present time have been directed at 
the thyroid, as, for example, radioactive iodine and antithyroid drugs. 
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It is probable that there are two types of hyperthyroidism, a primary type 
which originates from some disturbance in the thyroid itself, and a secondary 
type which is the result of overstimulation of the thyroid by the pituitary. 

The mechanism by which the thyrotropie hormone stimulates thyroid 
function has not been clearly determined. Two hypotheses have been suggested : 


1. That it aecelerates release of hormone from the colloid of the thyroid 
acini which, in turn, stimulates the cells of the acini to increased activity. 

2. That it stimulates the cells of the acini directly to increased activity. 

Parathyrotropic Hormone.—The parathyroid-stimulating effect of the pitui- 
tary has not been as clearly defined as the thyroid-stimulating effect. It is not 
unecommon to observe some increase in serum calcium in patients with acromeg- 
aly, as well as abnormal deposition of calcium salts. However, cases of hyper- 
parathyroidism, secondary to hyperpituitarism, have not been clearly defined, 
although they probably exist. 

Adrenocorticotropic Hormone (ACTH ).—Collip described an adrenal-stim- 
ulating effect of the pituitary almost twenty years ago. Four or five years ago 
Evans and Li isolated a fairly pure adrenocorticotropic hormone from the ante- 
rior lobe, which was shown to stimulate the three main functions of the adrenal 
cortex—electrolyte metabolism, carbohydrate metabolism, and androgen pro- 
duction. 

The effect of the adrenocorticotropic hormone will be dealt with in a 
separate paper on ‘‘The Clinical Applications of ACTH and Cortisone.’’ 

Since the adrenocorticotropiec hormone was first isolated in Evans’ labora- 
tory, it has been further purified, and the Armour Laboratories have recently 
announced a preparation one hundred times as effective as the original one. 

The administration of this hormone appears to inhibit all functions of the 
anterior lobe and may cause a temporary remission in patients with exophthalmic 
goiter, presumably by inhibiting the output of thyrotropic hormone. 

Follicle-Stimulating and Luteinizing Hormone.—The anterior lobe of the 
pituitary produces two gonadotropic hormones, which influence the function 
of the gonads. The follicle-stimulating hormone causes development of graafian 
follicles in the ovary and stimulates the function of the seminiferous tubules in 
the testis. The luteinizing hormone causes luteinization of the developing fol- 
licle in the ovary and is perhaps also responsible for ovulation. In the testis 
it stimulates the interstitial cells to produce androgen. 

A delicate balance exists between the anterior lobe of the pituitary and 
the gonads. The production of estrogen and androgen serve as an inhibiting 
influence on the production of gonadotropic hormones. A good example of 
this balance and its complexity is seen in the menstrual cycle in the female. 

Lactogenic Hormone.—The development of the female breast is controlled 
by various factors, including lactogenic hormone, estrogen, and perhaps pro- 
gesterone. Some doubt still exists as to the precise role of these factors. 

It has been suggested that the main function of the lactogenic hormone is 
to stimulate secretion of milk after the breast has been primed by estrogen. 
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However, estrogen appears to stimulate growth of the breast only in the pres- 
ence of the pituitary. It has, therefore, been suggested that the lactogenic hor- 
mone or some other material in the pituitary is involved in breast growth as well 
as in secretion of milk. 

Other Pituitary Hormones.—A diabetogenic hormone, a ketogenic hormone, 
and a pancreatropic hormone were originally ascribed to the anterior lobe of 
the pituitary. The evidence available at present appears to indicate that the 
influence of the pituitary on carbohydrate metabolism is exerted through the 
adrenocorticotropic hormone and the growth hormone, although adequate ex- 
periments with purified growth hormone have not been carried out. A separate 
ketogenic hormone probably is not produced, the ketogenie effect presumably 
being exerted by the growth hormone. The presence of a pancreatropic hor- 
mone, which was supposed to be responsible for normal development of the 
islands of Langerhans, has not been established. 


Posterior Lobe.—The posterior lobe of the pituitary, also known as the 
pars nervosa, develops from the base of the brain, and its function is closely 
related to the hypothalamus. It produces material which has antidiuretic, 
pressor, and oxytocie properties. According to Abel, one substance is responsible 
for all of these effects. On the other hand, two active factors were extracted in 
fairly pure form several years ago by Kamm and one of his associates, Stehle. 
To these two substances they gave the names Pitressin and Pitocin. 

According to these two authors, Pitressin is the pressor and antidiuretic 
factor that produces the following effects: 

1. In man, a brief fall in pulse rate, oxygen consumption, and cardiac out- 
put, followed by a more prolonged rise. These changes were thought to be a 
result of an effect on coronary circulation. 

2. An increase in the respiratory rate, interspersed with periods of apnea 
in unanesthetized -animals. 

3. A marked antidiuretic effect lasting several hours in patients with 
diabetes insipidus or in persons who had previously ingested water. This change 
is thought to be produced by a direct effect on the kidneys, caused by increased 
reabsorption of water by certain cells in the tubule. 

4. Stimulation of the musculature of the intestine. 

Pitocin is the oxytocic factor which causes contraction of the uterus. The 
effect of this material on the uterus is thought to depend upon the following 
factors : 

1. The phase of the menstrual cycle. 

2. The presence or absence of pregnancy. 

3. The stage of pregnancy. There is very little effect in early pregnancy, 
a more marked effect later in gestation, a maximum effect during parturition, 
and almost no effect in the puerperium. 

Both Pitressin and Pitocin are said to cause hyperglycemia and to act as 
antagonists to insulin. Commercial Pituitrin contains both pressor and oxy- 
tocie factors. It is standardized for its oxytocie activity only. 
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Posterior pituitary extract is also reported to possess the following effects: 

1. A serum fat depressing action in man. 

2. Production of gastrie uleers and marked anemia when injected into 
rabbits. 


The Thyroid 


The thyroid gland, according to all available evidence, produces only one 
hormone, which appears to be thyroxin in chemical combination. The form in 
which the hormone is secreted by the gland is uncertain, although it appears 
to be released from the gland in the form either of thyroglobulin or a poly- 
peptide. The levorotatory form is much more active than the dextrorotatory 
form, and chemical evidence indicates that only the levorotatory form may be 
secreted by the gland. 

The thyroid hormone acts as a catalyst and accelerates all functions of 
the body. It influences skeletal growth, development of the brain, sex function, 
and carbohydrate, protein, and fat metabolism. However, the mechanisms in- 
volved are not entirely clear. 

When a thyroid deficiency is present during the first year of life, the de- 
velopment of the brain does not become normal. The skeleton can withstand 
a much longer absence of thyroid function than the brain and recover almost 
completely. Thus a eretin, in whom treatment is delayed until the age of 3 
or 4 years, may become almost normal in height, in spite of being very defective 
mentally. The brain doubles in size during the first year of life, and an ade- 
quate concentration of thyroid hormone is absolutely essential for this develop- 
ment. A thyroid deficiency during childhood results in marked delay in den- 
tition, as well as in the development of the whole skeleton. 


The Parathyroids 


The parathyroid glands vary in number from one to fourteen. In most 
individuals two glands are present on each side. They lie just posterior to the 
capsule of the thyroid, but are sometimes embedded in the gland. Their exact 
anatomic location shows a considerable amount of variation. 

The parathyroids produce a single hormone, which is concerned primarily 
with ealeium and phosphorus metabolism. An excess of hormone causes the 
caleium concentration in serum to rise to abnormally high levels and, if not 
checked, may result in death. Calcium is withdrawn from bone and excreted 
primarily in the urine. As ealeium is withdrawn, osteoporosis develops, and 
finally multiple bone cysts, which are sometimes associated with the develop- 
ment of benign giant cell tumors of bone. For some reason not clearly estab- 
lished, decalcification of the teeth does not oceur in individuals with hyper- 
parathyroidism. 

When a parathyroid deficiency is present, the concentration of serum cal- 
cium drops to abnormally low levels and tetany is produced, with numbness 
and tingling of the extremities, carpopedal spasms, increased electrical excita- 
bility of nerve and muscle, and eventually convulsions and death. Bilateral 
cataracts almost always develop in patients with untreated parathyroid tetany. 
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The concentration of phosphorus in the serum varies inversely with the 
concentration of calcium at different levels of parathyroid function. Thus in 
hyperparathyroidism it is low and in hypoparathyroidism it is high. 

The thyroid hormone, like the parathyroid hormone, will cause an excessive 
excretion of calcium, but it does so without any influence on the concentration 
of calcium in serum. 


The Adrenal Glands 
Each adrenal gland has a medulla and a cortex, the functions of which are 
different. 


The Medulla.—The main function of the adrenal medulla is to produce 
adrenalin, which affects the function of the sympathetic nervous system. Its 
administration stimulates the production of adrenocorticotropic hormone by the 
anterior lobe of the pituitary. Tumors of the adrenal medulla (pheochromo- 
cytomas) may develop which produce an excess of adrenalin, characterized by 
transitory attacks of hypertension, palpitation, tachycardia, cyanosis, and pallor 
of the extremities. 

No clear-cut clinical entity related to deficient production of adrenalin has 
been described. Production of adrenalin by the adrenal glands is not essential 
for life, but its administration may be a lifesaving measure in patients with 
various types of foreign protein reactions. 

The Cortex.—The adrenal cortex influences three main functions in the 
body : 


1. Sodium and potassium metabolism. 

2. Carbohydrate metabolism. 

3. Androgen production. 

These three functions appear to be affected by different portions of the 
adrenal cortex which, like the anterior lobe of the pituitary, must be thought 
of as a complex gland of internal secretion, which produces more than one 
hormone. 

The adrenal cortex produces material which maintains the concentration 
of sodium and potassium in body fluids within normal limits. When present 
in excess, this material will cause abnormal retention of sodium, chloride, and 
water, and cause the concentration of potassium to drop to dangerously low 
levels. An excess of the material will also cause hypertension. 

All of these effects can be produced by the synthetic material desoxycorticos- 
terone which, when administered in large doses to the rat, will cause flaccid 
paralysis, associated with a reduction in the concentration of potassium in body 
fluids. These paralyses can be cured by the administration of potassium salts. 

The adrenal cortex also produces a cortisone-like material, which affects 
carbohydrate metabolism primarily by causing the conversion of protein to 
carbohydrate (gluconeogenesis). This effect is seen in patients with Cushing’s 
disease, who not only may be diabetic, but may also have an excessive secretion 
of nitrogen in the urine. This effect on carbohydrate metabolism, while mediated 
by ACTH from the pituitary, is different from the effect of growth hormone. 
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The growth hormone appears to interfere with utilization of carbohydrate. The 
anterior lobe of the pituitary must, therefore, be thought of as influencing ear- 
bohydrate metabolism in two ways. 

The adrenal cortex produces androgens, and a variety of androgens have 
been isolated from the gland. Their function in the body has not been pre- 
cisely defined, but there appears to be no doubt that they are involved in nitrogen 
retention, growth of pubie and axillary hair in both sexes, and in maturation 
of bone. Most androgens also have some effect on the retention of sodium, 
chloride, and water, although the effect is not as great as that of desoxycorticos- 
terone. 


A tumor of the adrenal cortex, which produces an excess of androgens or 
hyperplasia of the cells which produces androgens, will cause precocious puberty 
in young boys and masculinization in young girls and women. Excessive pro- 
duction of androgen by the adrenal cortex sufficiently early in embryonic life 
may cause the development of pseudohermaphrodism in the female. Occasionally 
children are born with hyperplasia of androgen-producing cells of the adrenal 
cortex, which causes a very early development of male characteristics, and these 
children, at the same time, occasionally have a deficiency of the adrenal hormones 
essential for life, so that they actually have Addison’s disease. 

These observations illustrate the complexity of the functions of the adrenal 
cortex which, at the same time, may produce an excess of one hormone and a 
deficiency of others. A similar type of alteration in function is sometimes seen 
in the anterior lobe of the pituitary. 

The influence of the adrenal cortex on sodium and potassium metabolism 
and its influence on carbohydrate metabolism appear to be essential for life. 
Androgen production is not. Maximum improvement in patients with Addison’s 
disease can be produced only when substitution therapy is given for both the 
electrolyte and carbohydrate functions of the gland. 


The Ovaries 


The ovary produces two hormones, estrogen and progesterone, the produc- 
tion of which in turn is influenced by the two gonadotropic hormones of the 
anterior lobe of the pituitary. Estrogen is produced both by the developing 
follicle and by the corpus luteum. Progesterone is produced only by the corpus 
luteum. 

The hilus of the ovary contains cells which resemble the androgen-producing 
cells in the reticular zone of the adrenal cortex. These cells sometimes undergo 
hyperplasia and tumor formation, and give rise to masculinization. 

Estrogen influences most functions of the body and is responsible for de- 
velopment of the secondary sex characteristics in the female, including growth 
of the genitalia, growth of the breasts, skeletal moulding, retention of calcium, 
emotional changes, and characteristic feminine distribution of fat. 

During the menstrual cycle it causes hyperplasia of the uterine glands and 
of the vaginal epithelium, Further thickening of the glands and epithelium 
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and tortuosity and proliferation of the uterine arteries are caused by pro- 
gesterone. Progesterone is also reported to have some effect on the growth of 
acinar tissue in the breast. 
The Testes 
The testes have two main functions: 


1. Production of spermatozoa by the seminiferous tubules. 

2. Production of androgenic material by the interstitial cells of Leydig. 

An interrelationship appears to exist between the functions of these two 
portions of the testis, an adequate concentration of androgenic material being 
necessary for normal function of the seminiferous tubules. However, in rare 
instances an adequate number of spermatozoa may be produced, in spite of an 
androgen deficiency. 

Production of estrogen has been ascribed to the Sertoli cells in the semi- 
niferous tubules, but the evidence is inadequate. 

The androgen produced by the testis influences most functions of the body 
and is responsible for the development of secondary sex characteristics, which 
include: 


1. Growth of the external genitalia. 
Development of the prostate. 
Development of the musculature. 
Growth of hair in masculine areas. 
Lowering of the pitch of the voice. 
Skeletal moulding. 

Normal emotional reactions. 
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The Pancreas 


The exact number of hormones produced by the pancreas is uncertain. 
Insulin is secreted by the islands of Langerhans and plays an important role in 
carbohydrate metabolism. It appears to be involved primarily in the conversion 
of glucose to glycogen, but all phases of its activity are not clearly worked out. 
It has been claimed that the pancreas produces a hormone which increases the 
level of the blood sugar, but the data are inadequate. 

A few years ago Dragstedt reported the isolation of a hormone from the 
pancreas which he called lipocaic. According to Dragstedt this hormone affected 
fat metabolism by enabling the liver to transform fat into phospholipid, which 
is the utilizable form. The exact status of lipocaic and its site of formation 
in the pancreas are uncertain. 


Gastrointestinal Tract 
Ivy and others reported the isolation of the following six hormones from 
the upper gastrointestinal tract: 


1. Gastrin which stimulates the formation of acid by the stomach. 
2. Secretin which stimulates the output of water and bicarbonate by the 


pancreas. 
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3. Pancreozymin which increases the concentration of enzymes in pancre- 
atie juice. 

4. Cholecystokinin which causes the gall bladder to contract and evacuate. 

5. Enterogastrone which inhibits the motility of the stomach and the secre- 
tion of acid by the stomach in the presence of a 10 per cent concentration of fat 
in the small intestine. 

6. Duoecrinin which stimulates Briinner’s glands to secrete an alkaline, 
mucilaginous fluid in copious quantities. 


Gastrin is formed in the gastric mucosa, principally at the pyloric end of 
the stomach. The other hormones are produced in the mucosa of the upper 
portion of the small intestine. 

It is claimed that these six materials are true hormones in the sense that 
they are secreted into the blood stream and are carried by the blood to the 
target organ. 

Other Hormones 


Hormonal function has been ascribed to the pineal, and in rare instances 
eases of gigantism have been reported which were thought to be caused by hyper- 
function of this organ. However, the pineal has not been definitely proved to 
be a gland of internal secretion. 

Various hormones have been ascribed to the liver and other organs, but 
their status is uncertain. 











GASTROINTESTINAL HORMONES 


A. C. Ivy, P#.D., M.D.,* Cuicago, LL. 





HE hormones of the digestive tract, as elsewhere in the body, are specific 

organic substances formed by the cells of one tissue, passing into the blood, 
and causing effects on remote tissues. As appears characteristic of endocrine 
glands of ectodermal or endodermal origin, the gastrointestinal hormones are 
of nitrogenous or protein nature. This is in contrast to the endocrines of 
mesodermal origin, which produce steroid substances. 

This discussion will be confined chiefly to those hormones elaborated by 
the gastrointestinal mucosa, the existence of which can be considered as proved. 
This ineludes gastrin, secretin, pancreozymin, cholecystokinin, duocrinin, and 
enterogastrone. None of these have been prepared in true crystalline forms 
nor have they been obtained from sources other than gastrointestinal mucosa. 
However, they have been prepared by various laboratories with sufficient con- 
sistency and reproducibility that their status is regarded as established. 

Gastrin is the hormone secreted by the gastric mucosa in response to 
mechanical and chemical stimuli which stimulates hydrochloric acid secretion. 
For many years the mucosal extracts supposed to represent gastrin actually 
contained histamine as the gastric secretory stimulant, but recently several 
independent laboratories have prepared extracts having the properties of 
gastrin without histamine. 

Also within the past year, after many previous failures, we have been able 
to prove the existence of a hormonal mechanism for gastric secretion. This was 
accomplished by means of distention stimulation of pyloric pouches and the 
appearance of acid secretion in fundie pouches which had been transplanted 
subeutaneously. 

A potential clinical use for a gastrin preparation would be to replace 
histamine and avoid the flush and headache which that drug induces. 

Secretin causes an abundant flow of pancreatic juice rich in bicarbonate, 
while pancreozymin stimulates pancreatic enzyme production without affecting 
water or bicarbonate secretion. Secretin is elaborated by the upper intestinal 
mucosa by acids, fats, peptones, and certain foods. Proof of its liberation by 
bowel mucosa was achieved by the demonstration that a transplanted pancreas 
would secrete when acid was introduced into a transplanted loop of intestine. 
The possibility that absorption of the acid was responsible was ruled out by 
showing that the acid injected intravenously did not induce a secretory response. 

Read before the Seventh Annual Seminar for the Study and Practice of Dental Medicine, 
The Desert Inn, Palm Springs, Calif., Oct. 17, 50. 

*Vice-President in Charge of the Chicago Professional Colleges and Head of the De- 
partment of Clinical Science, University of Lllinois. 
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Highly purified commercial preparations of secretin are available for human 

use, prepared from upper intestinal mucosa. These are valuable clinically in 
e diagnosis of pancreatic disease affecting the exocrine secretion. 

Panereozymin is present in some secretin preparations, but is independent 
of the secretin and may be extracted separately. Experiments with pancreatic 
transplants show that peptones and amino acids are powerful stimulants of 
enzyme secretion. Preparations of pancreozymin for human use could be of 
value for use in addition to secretin. 


Cholecystokinin.—The existence of a hormone which causes the gall bladder 
to contract has been established by transplantation and cross-circulation experi- 
ments. Active concentrates have been separated from secretin and will cause 
contraction of the human gall bladder. No such extracts are available yet com- 
mereially, but may ultimately be useful in the diagnosis of biliary tract dys- 
kinesia. A standard dose could be given intravenously in conjunction with 
choleeystography to substitute for the fatty meal, avoiding the variable of 
gastric emptying. 


Duocrinin is a recently proposed term for the Brunner’s gland hormone. 
That such a hormone exists is shown by the fact that a transplanted pouch of 
the first portion of the duodenum secretes mucus in response to feeding a meal 
or instilling acid or olive oil into the stomach. The only extracts containing 
duoerinin which have been studied to date have been relatively crude secretin 
preparations. Purified secretin preparations, however, have been found to 
exhibit no duocrinin activity. 

It would be an attractive clinical hypothesis to suppose that duodenal ulcer 
may be due to a deficiency of duocrinin or to a defective response to this hormone. 
There is no supporting evidence, however. 

Enterogastrone—The hormones discussed above are all excitatory in char- 
acter. Enterogastrone, on the other hand, is an inhibitor, or chalone, and 
causes a decrease in gastric secretion and motility. This hormone is released 
by the mucosa of the upper small intestine when fat or sugar is in contact 
with the mucosa. These inhibitory effects occur when all nervous connections 
between bowel and stomach are absent, as in transplant preparations. The 
hormonal character of these effects is then proved by the fact that intravenous 
injection of fats or sugars does not eause gastric inhibition. 

Extracts of upper intestinal mucosa have been prepared which are capable 
of causing gastric secretory inhibition. Some preparations of this kind which 
contain an ‘‘antiuleer substance’’ have been successful in the treatment of the 
Mann-Williamson uleer in the dog. In the human being the results of the use 
of an ‘‘enterogastrone preparation’’ containing the antiulcer substance’’ in 
the therapy for peptie uleer have been sufficiently encouraging to cause con- 
tinued interest. 

There is evidence that the antiuleer properties of enterogastrone concen- 
trates are not related to secretory inhibition. The antiuleer factor, therefore, 


? 


is separately named as ‘‘anthelone.’ 
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Urogastrone refers to gastric inhibitory substances in urine extracts; 
anthelone activity has also been found in such preparations. 

It appears that none of the known hormones of the alimentary mucosa are 
essential to life. They seem to function as regulatory safety factors, because 
other mechanisms for motor and secretory activity of the digestive tract could 
probably function adequately in their absence. 

Although from time to time there have been such suggestions, there are 
no diseases known to be related to deficiency or excess of the gastrointestinal 


hormones. 
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Anesthesiology 


A QUANTITATIVE METHOD FOR EVALUATING TOPICAL 
ANESTHETIC POTENCY 


LEONARD Rapoport, B.S., D.D.S.,* anp Epwarp C. Dosss, D.D.S., F.A.C.D.,** 
BALTIMORE, Mp. 


OR over half a century vast amounts of research have been channeled into 

the field of local anesthesia, with the prime purpose in mind, so far as den- 
tistry is concerned, of making the dental operation as safe and as painless as 
possible. In spite of the advances and improvements made, improvements 
that have rendered the majority of dental procedures absolutely painless, 
there has been a certain reluctance on the part of a rather wide segment of the 
population to submit to local anesthesia. 

Much of this reluctance may be traced to the fact that the insertion of 
the needle, in itself, gives rise to pain. This, together with the psychologic 
apprehension attending the injection, is often sufficient reason to warrant the 
patients’ seeking other forms of anesthesia, or of avoiding the dental opera- 
tion altogether. 

Realizing this, there has been a distinct effort on the part of the profession 
to develop topical anestheties, which when applied to the oral mucosa would 
eliminate the pain of needle insertion. Unfortunately there has not been de- 
veloped a sufficiently satisfactory topical anesthetic which will render the 
injection absolutely painless. 

To complicate matters further there has been no completely satisfactory 
method of evaluating topical anesthetic potency. Of necessity all tests must 
be purely subjective in nature. Because of individual variation these tests 
have been, to a great extent, practically inconclusive. 

With this in mind we have attempted to eliminate as many variables as 
possible. Previous methods of testing consisted essentially of applying the 
topical anesthetic, waiting for a prescribed length of time, and then testing 
for anesthesia by means of a sharp explorer. It is quite apparent that these 
tests embraced such variables as: (1) the sharpness of the explorer point; 
(2) the individual patient’s pain thresholds; (3) the amount of pressure ex- 
erted. 

In order to eliminate these variables the instrument shown in Fig. 1 was 
devised. 

Essentially, the instrument is a converted blood lancet in which the 
blunted tip is placed against the part to be tested and pressure applied. As 





*Instructor in Department of Pharmacology, Baltimore College of Dental Surgery, 
University of Maryland. 
**Professor of Pharmacology, Baltimore College of Dental Surgery, University of Maryland. 
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the pressure is applied the hub moves upward revealing notches which have 
previously been cut into the plunger, permitting it to function as a scale. 

The same instrument may be used over and over on limitless numbers of 
patients without affecting its accuracy. Since the tip is quite large and blunt, 
sharpness is not a factor. 

So far as pressure is concerned this can be measured very accurately. 
3efore the instrument was placed in use 4 notches were cut into the plunger. 
Measurements were made to determine the amount of pressure which must be 
exerted against the tip to cause the plunger to move upward notch by notch. 
These were the results: first notch, 295 Gm.; second notch, 333 Gm.; third 


ono 


notch, 353 Gm.; fourth notch, 373 Gm. 


1-295 GM. 





Fig. 1.—Instrument used in testing topical anesthetic potency. 


Periodically, after every 15 or 20 tests the instrument was re-evaluated 
and it was noted that no measurable changes occurred. 

With the eventual idea in mind of weighting topical anesthetics nu- 
merically, or according to a topical anesthetic index, the authors assigned 
unit values as well as descriptive terms to each demarcation inscribed on the 
plunger. Accordingly: (1) no perceptible movement of the plunger was as- 
signed the numerical value of 0, and described as no anesthesia; (2) slight 
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ilovement of the plunger was assigned the value of 1, and described as mild 
inesthesia; (3) movement of the plunger to the second notch was assigned the 
value of 2, and described as good anesthesia; (4) movement of the plunger be- 
tween the second and fourth notches was assigned the value of 3, and described 
as profound anesthesia; (5) movement of the plunger to or beyond the fourth 
notch was assigned the value of 4, and described as very profound anesthesia. 

Before testing was begun it was decided, for purposes of accuracy, that the 
same anatomic area be used on all individuals studied. Accordingly, the area 
selected was the medial portion of the upper left canine eminence, high in the 
muecolabial fold. 

Elimination of Variables 

As has been previously mentioned, we feel that three distinct variables 

may be fairly well eliminated through use of the instrument described. 


Sharpness of Point.—Since the same instrument was used in all tests it 
is felt that this factor cannot be considered variable. The end of the plunger 
was blunted and had a diameter of 1.95 mm. Irrespective of the number of 
times the instrument was used there could not conceivably have been any 
measurable change in the relative sharpness or dullness of the point. 


Individual Pain Threshold Variations.—Before testing was begun we felt 
that a great source of error in topical anesthetic evaluation stemmed from the 
variations in individual patient’s pain threshold. 

In order to eliminate or reduce this individual variation each patient was 
first tested for pain threshold and those with high thresholds were eliminated. 
The test consisted of applying the instrument to the test area (medial portion 
of left canine eminence) and exerting pressure until the patient signified that 
pain was felt. If the plunger moved, even slightly, before the patient gave 
such a sign, that patient was immediately eliminated as having too high a 
threshold for testing purposes. 

It may be of interest to note that approximately 40 per cent of all those 
tested were eliminated from the final tests because of high threshold values. 
This large proportion, if not previously weeded out, could have materially 
influenced the statistical findings. 

It is worthy of note that this percentage may explain why 43 per cent of 
Tainter’s* patients felt that complete or partial anesthesia existed when bland 
solutions such as physiologic saline were applied. It is our opinion that many 
of these patients, instead of feeling a ‘‘psychologie anesthesia,’’ were, in 
reality, individuals with high pain thresholds. 

Amount of Pressure Exerted.—-One of the prime variables in testing the 
effectiveness of topical anesthetics by means of a sharp explorer point has 
been the amount of pressure exerted on the explorer by the operator. 

3y the use of this instrument the error originating from this source is 
believed to be eliminated. First, we were able to measure visibly the amount 





*Tainter. M. L., Throndson A. H., and Moose, 8S. M.; Studies in Topical Anesthesia. 
II. Further Observations on the Efficacy of the More Common Local Anesthetics When Used 
on the Gums and Oral Mucosa, J. Am. Dent. A. 24:1486, 1937. 
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of pressure which was exerted against the tip of the instrument. Second, 
the constancy of this pressure could be checked any number of times simply 
by re-evaluating the instrument as was done after approximately every 15 
or 20 tests. 


The Method of Testing 


In this series of studies the patients used were students in the dental 
clinic. The reason for using students was that they were more easily accessible 
to the laboratory in which the tests were conducted and because the operators 
felt that they would more intelligently and scientifically define their sensa- 
tions than lay individuals. 

When the patient was seated in the chair the first thing to be done was to 
explain roughly the mechanism of the test. It is to be emphasized that the 
preliminary test was carried out without applying any medication to the mu- 
eosa. If sufficient pressure was exerted against the tip of the instrument 
such that the plunger moved upward, without the patient signifying the pres- 
ence of pain, that individual was immediately ‘‘disearded’’ as having too high 
a pain threshold for purposes of the test. 

Onee it was ascertained that the patient’s threshold was satisfactory 
the topical anesthetic to be tested was applied by dipping a cotton swab into 
the solution, expressing the excess liquid against the side of the bottle, and 
wiping the saturated swab three times across the medial aspect of the upper 
left canine eminence, high in the mucolabial fold. In the testing of paste- 
type anesthetics, this technique was, of necessity, modified by squeezing a 
moderate portion of the paste onto the swab and applying in the manner just 
deseribed. Concomitant with the application of the topical anesthetic a stop 
watch was placed in operation so that the degree of anesthesia could be tested 
at precisely one-minute intervals. At the expiration of each minute for a 
period of ten minutes, the patient was tested for degree of anesthesia by use 
of the instrument previously described. As each patient indicated that pain 
was felt the instrument was read to determine how much pressure had been 
exerted to produce the pain. The unit values to 0 to 4 inelusive, previously 
described, were used to designate this point and tabulation was made on a 
series of 25 ‘‘threshold acceptable’’ patients. 

This same procedure was followed for each topical anesthetie studied. 


Methods Used in Evaluating Data 


For purposes of brevity we will henceforth refer to the numerical values 
assigned to the instrument as the ‘‘T.A. index’’ (topical anesthetic index). 

The first method of handling the data was to ascertain the 10-minute T.A. 
index for each individual patient by averaging the ten separate T.A. indices 
obtained at the expiration of each minute. Practically, this is of no great con- 
sequence since such an index indicates very little when individual variation 
is considered. 

Accordingly, the operators reasoned that to atone for certain individual 
peculiarities or unanticipated results a T.A. index for each minute, covering 
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| 25 patients, should be determined. This was done by averaging the T.A. 
index at one-minute periods for all of the 25 patients, with each of the an- 
estheties used. 

The results are found tabulated in Figs. 2 to 6 and the graphs made from 
these tabulations are placed immediately following. It is our opinion that con- 
siderable significance may be attached to these graphs. First of all, the clin- 
ical value of topical anesthetics may be determined at a glance. Second, the 
shape of the graph indicates the recommended elinical application of the top- 
ical anesthetic in question. By way of example, an anesthetic which shows 
a slow gradual rise and maintains the rise for some time would be a poor se- 
lection for application to oral mucous membrane prior to needle injection, be- 
eause of the length of time required to produce anesthesia. On the other 
hand it might be ideally used in sealing operations where prolonged anesthesia 
is desirable. Of course, the ideal topical anesthetic for scaling would produce 
its anesthesia quickly, in addition to maintaining it for a prolonged period. 
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Fig. —Graph pattern for Topanol (Cook-Waite). Isopropyl alcohol 12.5 per cent, benzyl alcohol 
2.5 per cent, chloroform 10 per cent, Benzocaine, and flavoring agents. 


A high T.A. index for the first minute or two, then a rapid drop would 
result in a graph pattern of spiking. Such a graph would indicate a good 
preinjection anesthetic, but a poor choice for prolonged work. 

Summary and Conclusions 


The work was begun with the prime purpose of finding a more satis- 
factory, more scientific, and more accurate method of evaluating topical an- 
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Fig. 3.—Graph pattern for Cook-Waite Tropical Paste—Pontocaine 2 per cent. Trialkonium 
chloride 0.2 per cent. 
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Fig. 4.—Graph pattern for Emulcaine (G.H. Conant Co.); active ingredient, Benzocaine 21 per 
cent. 











EVALUATING TOPICAL ANESTHETIC POTENCY 621 











T-A INDEX BY MINUTES 
| MINUTE | 2 3 a 5 6 7 8 9 10 
b INDEX 1.60 164 .8€0 .40 .12 .08 O re) 0 re) 
4.0— 
| 3.55 
| = 
x 3.0- 
tal a 
2 2.5-4 
2.07] 
< al 
be 1.574 
1.0 
0.57 
{ ' t 1 t J \ l —_ 
T 2 3 a 5 rd 8 9 10 
TIME IN MINUTES 
Fig. 5.—Graph pattern for Benzocaine 15 per cent in an organic vehicle. 
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Fig. 6.—Graph pattern for Benzocaine 15 per cent, Pontocaine HCi 2 per cent, and a 
quaternary ammonium compound (1:1000) in an organic solvent. 
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esthetic preparations in human subjects. It has long been evident that, al- 
though animal experiments can be carried out with a fair degree of accuracy, 
the results obtained do not always coincide with the findings in clinical prac- 
tice. 

In order to utilize the response obtained from human beings and at the 
same time to eliminate as many extraneous variables as possible, an instru- 
ment was devised which reduced some of these factors. A weighting system 
was assigned to the instrument so that topical anesthetics might be mathe- 
matically evaluated for efficiency in terms of an index, in the same manner that 
aleohols are weighted by proof or percentage of alcoholic content. 

It was not our intent to evaluate the various topical anesthetics in vogue 
today, but rather to develop an instrument which could be used to measure the 
potency of topical anesthetics. 

The findings were rather enlightening, indicating that certain types of 
topical anesthetics are practically worthless, others designed for specific pur- 
poses, and that none of those tested could be wholeheartedly recommended 
for all types of work. 

Another important outgrowth of the work was the finding that a T.A. in- 
dex of at least 2 should be sought for if pain is to be eliminated. 

It is our hope that a new avenue of approach to the evaluation of topical 
anesthetics has been opened and that this work will be but the forerunner of 
further investigation in this field. 














Oral Pathology 


EOSINOPHILIC GRANULOMA OF MOUTH, PHARYNX, 
AND NASAL PASSAGES 


Hans Brunner, M.D., Newark, N. J. 





T IS a common opinion that the lymphatic tissue of the upper respiratory and 

digestive tracts does not become frequently involved in chronic systemic dis- 
eases of the hematopoietic apparatus. This opinion is correct if only gross changes 
of the lymphatic tissue, such as enlargements or ulcerations, are considered. 
However, pathologic changes are more frequently encountered when in systemic 
diseases of the hematopoietic apparatus microscopic examinations are made in 
instances in which there are no gross changes of the lymphatic tissue in the 
upper respiratory and digestive tracts. Brunner, Schnierer, and Fischer’ ? 
proved that the lymphatie tissue of these tracts is frequently involved in the 
leucemias although the gross structure may be apparently normal. For this 
reason, they suggested that the contents of the tonsillar crypts in leucemias be 
examined for abnormal white blood cells, an examination which has furnished 
useful practical results. 

Contrary to the findings in leucemias, it was and it is the current view 
that in Hodgkin’s disease the lymphatic tissue of the upper respiratory and 
digestive tracts is usually spared while the.lymph glands of the neck, the 
mediastinum, and abdomen are favorite localizations of the disease. Symmers* 
is very definite in this respect. He wrote: ‘‘The submucous collections, rep- 
resented by the faucial and lingual tonsils and by the minute lymphoid fol- 
licles which are strewn through the submucosa of the gastrointestinal, respira- 
tory and urinary tracts almost invariably escape in Hodgkin’s disease.’’ Ex- 
perience has shown that this view is not quite correct as far as the digestive 
tract is eonecerned since Hodgkin’s tumors have been observed in the stomach 
not infrequently. Nevertheless, even at present it is a generally accepted view 
that the lymphatie tissue of the mouth, pharynx, and nose is infrequently in- 
volved in Hodgkin’s disease. Fraenkel‘ stated that the tumor formation in the 
lymph nodes of the neck without involvement of the lymphatic tissue of the 
pharynx is supposed to be significant of Hodgkin’s disease. 

In the case to be presented in this paper, the lymphatic tissue of the upper 
respiratory and digestive tracts has been largely involved. The patient was 
observed for a period of approximately twelve years by internists, hematologists, 
dermatologists, and otolaryngologists; yet it was not possible to arrive at a 
definite diagnosis. It was not even possible to state as to whether there was a 
separate morbid entity or the pereursory stage of Hodgkin’s disease. The final 
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analysis rendered the latter view likely. If this is correct it is remarkable that 
Hodgkin’s disease may continue for a period of twelve years without present- 
ing symptoms to warrant a definite diagnosis. 


Case Report 

Z. J., 36-year-old white man, had measles in childhood and a resection of 
the nasal septum in 1922. There were no other diseases. Since 1920 he no- 
ticed small red spots on both upper arms and on the legs associated with severe 
itching. In 1924 there was an improvement for a short period of time to be 
followed by an acute flare-up which was associated with swelling of the lym- 
phatiec nodes in the groin, in the eubiti, and in the armpits. On Nov. 20, 1925, 
the internal and neurologic examinations were negative and the urine was found 
to be normal. There was a great number of follicular noduli and impetiginous 
plaques all over the extremities, causing severe itching. The lymph nodes 
in the groin and in the suleus bicipitalis were swollen. The affection of the 
skin subsided finally, leaving behind a small amount of pigment. Following 
this episode he was well until February, 1927, when again a skin affection oc- 
curred similar to that in 1925. 

On May 10, 1927, there was a dullness over both apical regions with im- 
paired expansion, especially on the right side. The dermatologic examination 
revealed the same findings as in 1925. There was no hypertrophy of tonsils; 
there was a positive Mantoux test. From ‘May 30 until July 5 he had fever 
oscillating between 100 and 100.2°. Noduli, blisters, and edema of the skin 
as well as glandular swelling were noticed. In the fluid of the blisters there 
were many eosinophiles. On May 7, he had a sudden attack of coughing which 
lasted for one hour and was associated with breathing troubles. This was per- 
haps caused by edema of the larynx. On May 10, there was edema, indistinctly 
bordered, over the cheeks and the forehead. One lymph gland was removed 
surgically. 

Microscopic Finding of Lymph Node.—In the enlarged stroma, particu- 
larly close to the sinus, there were many eosinophiles forming a fourth or a fifth 
of all the cells. An even greater amount of eosinophiles were discovered in the 
sinuses, particularly in the marginal sinus. In the trabeculae, septa, and in the 
perilymphatie connective tissue there was a small number of eosinophiles, par- 
ticularly close to the blood vessels. The gross structure of the node was nor- 
mal. 

On June 26, the temperature rose to 102.5°. On July 12, 1927, a piece of 
skin was excised. 


Microscopic Finding of the Skin.—The connective tissue was edematous 
and there were a few eosinophiles around the blood vessels. In the subeu- 
taneous fat tissue the eosinophiles were exclusively around the blood vessels and 
in the lymphatic tissue adjacent to the blood vessels. They extended along the 
capillaries into the septa between the fat cells. In these areas the eosinophiles 
constituted approximately one-third of all cells. The eosinophiles within the 
lymphatic tissue had a lobulated nucleus or two nuclei while the eosinophiles 
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in the connective tissue had a round or rodlike nucleus. In some places there 
were frank eosinophilic granules in the tissue which occasionaly were attached 
to the membranes of connective tissue cells. Within the muscular tissue 
eosinophiles were infrequent. There was no trichinosis. 

From 1928 until 1932 he had several attacks of the skin affection occa- 
sionally associated with fever up to 102.2°. In 1931 nasal polyps were re- 
moved. In December, 1931, he noticed a slight swelling of the right tonsil which 
gradually increased without causing pain. After several months the tonsil 
grew up to a size to cause difficulty in swallowing. On June 21, 1932, the right 
tonsil was found to be enlarged, extending about 0.5 em. beyond the midline 
to the left. The surface was smooth and the tonsil consisted apparently of 
large lobuli. It had a pinkish color and the number of erypts seemed to be 
normal. From the erypts gray-yellowish material could be expressed. Other- 
wise otolaryngologie examination was negative. On August 1, a tonsillectomy 
was performed. The tonsils did not extend deeply into the constrictor muscle ; 
there were no adhesions and no hemorrhage. Uneventful recovery ensued. 
Only the right tonsil was examined. 


Microscopic Finding of Right Tonsil.—The tonsil consisted of normal and 
abnormal lobuli (Fig. 1). The former were close to the inferior pole, the latter 
to the superior pole of the tonsil. The borderline between lymphatic tissue 
and connective tissue was distinct; the capsule was normal. The abnormal 
lobuli were much enlarged due to the proliferation of a pathologic tissue which 
consists of loosely arranged lymphocytes, a great amount of eosinophiles, 
plasma cells, histiocytes, and eapillaries. There were a few necrotic spots 
which showed an infiltration by leucocytes, probably eosinophiles. Since the 
specimen had been in aleohol for a long period of time the staining of the 
eosinophiles was poor. Due to the proliferation of the abnormal tissue there 
was not only an enlargement of the lobuli but also the following changes were 
noted: (a) A number of follicles had apparently been destroyed; the re- 
mainder did not show germinal centers. Since the pathologic tissue stained 
with a pinkish color while the remnants of the lymphatic tissue were deeply 
stained with hematoxylin, the specimen had a mottled appearance. (b) The 
number of erypts were diminished. (c) The reticulum of the interfollicular 
tissue was torn in pieces. A greater amount of argentophile fibers were to be 
found only below the epithelium and around the blood vessels (Figs. 2 and 3). 
(d) The connective tissue septa were absent in the enlarged lobuli similar to 
the findings in lymphatic leucemia (Brunner and Fischer”). (e) In the en- 
larged lobuli the epithelium had in some places an epidermoidal character, 
the papillae being small in number and low; in other places it consisted of a 
few layers of flat cells which were not hornifying. There was no reticulation 
of the epithelium due to migrating leucocytes. To sum up, there was a new 
formation and proliferation of an abnormal tissue which apparently replaced 
the interfollicular tissue first and then expanded causing a destruction of the 
follicles of the tonsil. 
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Fig. 1.—Right tonsil. Hematoxylin-eosin staining. C, Capsule; d, e, lobuli showing a 
normal structure; a, b, c, lobuli showing a pathologic structure, particularly lobulus c; dH, 
necrotic spot infiltrated by eosinophiles; 2, beginning necrosis. 





Fig. 2.—Structure of the pathologic parts of the right tonsil. Staining after Pap. Note that 
the reticulum of the tonsil is torn in pieces. 
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On Dee. 5, 1932, oxyuriasis was discovered in the stool. This disappeared 
ollowing adequate treatment. In January, 1933, he noticed for the first time, 
a painless swelling on the right side of the soft palate. Examination in 
January, 1933, revealed a moderately firm, nonecystic tumor occupying the 
right side of the soft palate and extending into the upper part of the tonsillar 
area. The tumor had a distinet borderline toward the hard palate, an in- 
distinet borderline toward the midline, and did not interfere with the motility 
of the soft palate. It was covered by a normal mucosa and was not tender. 





Fig. 3.—Structure of the normal parts of the right tonsil. Staining after Pap. Note the 

dense reticulum, particularly in the interfollicular tissue, the squamous epithelium, and the 
papillae. F indicates a follicle. 
There were no remnants of tonsillar tissue. Posterior rhinoscopy revealed 
that the posterior surface of the soft palate was not bulging. On the left 
side of the posterior wall of the pharynx there was a tumor, the size of a bean, 
covered by mucosa. It was not pediculated and extended toward the roof of 
the epipharynx. The tumor was removed. 


Microscopic Examination of Tumor of Epipharynx.—The tumor was 
covered with squamous epithelium which, in some places, showed small 











628 HANS BRUNNER 


papillae, in other places a reticulation due to the invasion of a great number 
of lymphocytes. It consisted of lymphatic tissue with follicles and germinal 
centers. In the interfollicular tissue there were many eosinophiles and a 
moderate amount of collagenous tissue. 

On Aug. 16, 1933, three pinkish-red tumors with a smooth surface were 
discovered in the vallecula. The middle one, slightly right to the midline, 
was round and had the size of a small plume and a pencil-like pedicle. On 
the right lateral wall of the pharynx, immediately behind the posterior pillar 
of the tonsillar area, there was a pediculated flat tumor, the size of a quarter. 
The tumor was movable, appeared on the back of the tongue when the patient 
increased his abdominal pressure. When he was quiet the tumor was lying 
in the valleeula. The surface of the tumor was smooth. The left plica 
pharyngoepiglottica seemed to be changed into a tumor, the thickness of a 
pencil. The base of the tongue was normal except that the right lingual tonsil 
was more prominent than the left. The tumor in the right vallecula was re- 
moved with the snare. The other tumors were treated with roentgen rays 
without success. The removed tumor had the same structure as the tumor 
of the soft palate which was later removed. However, the eosinophiles were 
not very well discernible because the specimen had been in alcohol for a long 
period of time. 

On September 12, 1933, the tumor in the center of the vallecula, attached 
to the base of the tongue, was removed, and below this tumor another tumor 
was discovered likewise attached to the base of the tongue. Now it became 
evident that it was not the left plica pharyngoepiglottica which was changed 
into a tumor; the plica was rather covered and hidden by a tumor which was 
attached to the base of the tongue. The tumors were removed. 

On Sept. 13, 1933, a cross incision was made in the mucosa of the soft 
palate. A soft, friable tissue was exposed resembling glandular tissue with 
small lobuli. The tumor which was situated between mucosa and muscular 
layer was removed. Uneventful recovery ensued. There was no oxyuriasis in 
the stool. Wassermann reaction and luetin test were negative. 

Microscopic Examination of Tumor of Soft Palate——The tumor (Fig. 4) 
consisted of lobuli of different size, separated one from the other by connective 
tissue. The small lobuli showed normal lymphatie tissue with many follicles 
and germinal centers. In the periphery of the large lobuli there were likewise 
follicles and germinal centers, while in the core of these lobuli the architecture 
was obscured because the follicles did not distinguish themselves from the 
rest of the tissue. Around the follicles there were many eosinophiles. In 
the core of the large lobuli the eosinophiles made up approximately the half 
of the cellular elements. In the areas of normal lymphatic tissue there were 
many active mucous glands. In the areas where the normal architecture was 
disturbed, the glands were inactive and there were remnants of glands. Ac- 
tive glands were infrequent in these areas. The walls of the arterioles were 
thickened. 
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On Jan. 10, 1935, he felt well and healthy. The right side of the soft 
palate was red. In the lateral part of the right side of the tongue there was 
1 tumor, the size of the stone of a date, covered by pinkish mucosa and ex- 
tending into the area of the right tonsil. The tumor was removed. 

Microscopic Examination of the Tumor of Tongue.—The tumor was cov- 
ered by squamous epithelium which, in some areas, showed low papillae. 
There were a few crypts the walls of which were likewise covered by squamous 
epithelium. The subepithelial layer was narrow. The core of the tumor con- 
sisted of lymphocytes, eosinophiles, plasma cells, and histiocytes. Within 
this tissue follicles and remnants of follicles were scattered throughout, creat- 
ing the same mottled appearance as was noticed in the tonsil. 





Fig. 4.—Tumor of the soft palate. Hematoxylin-eosin staining; a, glands; 2, squamous epithe- 
lium embedded in the tumor. 


The tumor in the right cheek had reached the size of a small apple. 
Mucosa of the cheek was normal. Since this tumor did not cause trouble it 
was left alone. The lymphatics of the neck, the axillae, and the groin were 
swollen. The glands were moderately firm, had distinct margins, and reached 
the size of a pigeon egg in the left axilla. The spleen was enlarged and could 
be felt a little below the costal arch. Internal finding was otherwise negative. 
Urine analysis was negative. 

On Jan. 26, 1935, there was a swelling of glands in the right cubiti and 
on the left upper arm. The blood was normal, except a marked eosinophilia. 
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X-ray examination of the skeleton, of the lungs, and of the mediastinum was 
negative. In the next weeks the patient became ill with an ‘‘influenza’’ as- 
sociated with fever. In this time the glandular swelling decreased. 

On March 26, 1935, the bone marrow was examined and the following 
findings were obtained: reticulocytes, 54 per cent, myeloblasts, 0.8 per cent, 
promyelocytes, 1.6 per cent, myelocytes, 12 per cent, eosinophilic myelocytes, 
4.4 per cent, basophilic myelocytes, 0 per cent, metamyelocytes, 10.4 per cent, 
eosinophilic metamyelocytes, 5.6 per cent, juvenile forms, 6.6 per cent, eosino- 
philic juvenile forms, 2.8 per cent, polynuclear leucocytes, 14 per cent, eosino- 
philic polynuclear leucocytes, 4 per cent, basophilic polynuclear leucocytes, 
0 per cent, monocytes, 1.4 per cent, lymphocytes, 4.6 per cent, plasma cells, 
0.6 per cent, proerythroblasts, 5 per cent, macroblasts, 8.6 per cent, normo- 
blasts, 17.4 per cent, mitotic forms, 0.2 per cent. This finding indicated a 
slightly increased activity in the leucopoietic and erythroblastic tissue, par- 
ticularly an increase in the number of eosinophiles and of immature eosino- 
philes. There was no indication, either for Hodgkin’s disease or for a sys- 
temic disease of the hematopoietic apparatus. On May 7, 1935, the patient 
felt well. There were tumors in the right cheek and in the left soft palate 
(Fig. 5). The tumor of the right cheek was removed. Uneventful recovery 
ensued. 





Fig. 5.—Tumor of the palate. 


Microscopic Examination of the Tumor of the Cheek.—The tumor con- 
sisted of loosely scattered follicles which usually did not contain germinal cen- 
ters. The structure of the interfollicular tissue varied. In some places it had the 
same structure as, for instance, in the tonsils, viz., it was cellular containing 
lymphocytes, plasma cells, histiocytes, and particularly eosinophiles. 

In other places connective tissue was noticed which gradually increased 
until there was in some places a comparatively great amount of hyaline con- 
nective tissue. In these areas the arterioles likewise showed a hyaline de- 
generation (Fig. 6). In the same proportion as the connective tissue increases, 
the content of cells decreases. Finally there are only single rows of cells be- 
tween the fibers. Eosinophiles are predominant also in these areas. 
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On May 20, 1937, he felt well. There were numerous follicular noduli and 
mpetiginous plaques in the skin and the glands were considerably swollen. 
[he entire soft palate was slightly bulging. There were tumors in the floor 
of the nose. There was a row of noduli, the size of a pinhead, in the bulbar 
conjunctiva, close to the cornea. The rest of the bulbar conjunctiva was 
thickened. A biopsy was taken from the skin. 





Fig. 6.—Tumor of right cheek. Hematoxylin-eosin staining. There are several follicles. 
In the interfollicular tissue there are many capillaries, connective tissue, and a comparatively 
small amount of cells. 


Microscopic Examination of the Skin.—There was an acanthosis of the 
epithelium, a hyperkeratosis, and a slight intraepithelial edema. The blood 
vessels of the papillae and of the upper layer of the cutis were dilated. In 
this area there were accumulations of large and small lymphocytes, epitheloid 
cells, and particularly eosinophiles which were to be found around the blood 
vessels, as well as in the tissue. There were no Sternberg giant cells. A 
tumor was removed from the floor of the nose. 


Microscopic Examination of Nasal Tumor.—The tumor had a mottled 
appearance (Fig. 7). The tissue was very cellular. The cells consisted of 
lymphocytes, plasma cells, and histiocytes (Fig. 8). The eosinophiles, a great 
number of them mononuclear, were more frequent than in all of the other 
tumors. They formed heaps which could be recognized with low magnifica- 
tion. There were no collagenous fibers, except around the blood vessels and 
glands, but there was a fair amount of argentophile fibers, particularly around 
the blood vessels and glands. Throughout this tissue remnants of lymphatic 
tissue were scattered and this created a mottled appearance of the specimen. 
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Fig. 7.—Tumor of the nasal passage. Hematoxylin-eosin staining; «x indicates heaps of 
eosinophiles. 





Fig. 8.—Tumor of the nasal passage. Hematoxylin-eosin staining; x indicates a focus of 
histiocytes surrounded by eosinophiles. 
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In some sections the lymphatic tissue was entirely absent. There were several 
active and inactive mucous glands within the tumor tissue. The walls of the 
arterioles were thickened. The tumor was covered by a pseudostratified 
columnar epithelium which did not contain goblet cells, or by transitional 
epithelium. The basilar membrane was well developed. Below the epithelium 
there was a layer of edematous connective tissue which contained lympho- 
cytes, plasma cells, and particularly eosinophiles, enlarged veins, and mucous 
glands. There were no serous glands. This layer gradually passed over into 
the tumor tissue. 

The patient was observed until the beginning of 1938 without showing 
changes in the findings. 

Examinations of Blood.—The red blood count was essentially normal in 
all examinations. The findings concerning the leucocytes are summarized in 
Table I. 


TABLE I 
LEUCO- POLYNU- JUVE- ~ | LYM- 
CYTES | CLEAR NILE EOSINO- BASO- MONO- PHO- 
TOTAL CELLS FORMS PHILES PHILES CYTES CYTES 
26.X1.1925 9,200 74% 0 0.5% 0 2.5% 23% 
(6,808) (46) (230) (2,116) 
26.1V.1927 15,600 - . - ‘ - ° 
10.V.1927 (a 14,700 37% 4% 32% 2% 4% 18% 
(5,439) (588) (4,704) (294) (588) (2,646) 
26.VI.1927* 22,700 24% 0 65% 1% 3% 3% 
(5,448) (14,755) (227) (681) (681) 
28.X1.1928 33,200 19.75% 0 67.25% 0.25% 2% 10.75% 
(6,557) (22,327) (83) (644) (3,569 ) 
4,1TT.1930 9,450 41% 0 35% 0 1% 23% 
(3,874) (3,307) (94) (2,173) 
21.VI.1932(b) 11,250 36% 0 37% 3% 1% 22% 
(4,050) (4,162) (337) (112) (2,475) 
4.VIII.1932+ 10,600 58% 3% 8% 2% 7% 22% 
(6,148) (318) (848) (212) (742) (2,332 
16. VIII.1933 10,000 59% 0 20.5% 0 3.5% 17% 
(5,900) (2,050) (350) (1,700) 
10.1.1935¢ 12,400 31% 0 47.5% 1% 4.5% 16% 
(3,844) @ (5,952) (124) (588) (1,984) 
26.1.1935 1,400 ~ - 40 to - - - 
50% 
26.11T.1935 10,000 54% 2% 24% 0 9% 11% 
(5,400) (200) (2,400) (900) (1,100) 


*This examination was taken when the patient had a temperature of 103°F. 
tThis examination was taken three days after the tonsillectomy. 

tIn this examination 0.5% (62) plasma cells were found in the blood. 

In the findings a, b, and * small errors occurred in figuring the differential count. 


Comment 


In the presented ease which was observed for a period of approximately 
twelve years, a definite diagnosis was not made. It is fairly certain that there 
was a systemic disease of the lymphatic apparatus.* In favor of this diagnosis 
are the persistent enlargement of various groups of lymph nodes which grad- 

*In this respect the case reported in this paper differs definitely from the cases reported 
by J. Vanek (Am. J. Path. 25: 397, 1949). This author reports 6 cases of “gastric submucosal 
granuloma with eosinophilic infiltration.” There are a few findings which the cases of Vanek 


and the reported case have in common; yet in the cases of Vanek there was no involvement 
of the lymph nodes and no simple lymphatic hyperplasia in the rest of the gastric mucosa. 
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ually increased and during an intercurrent disease, associated with fever, 
decreased temporarily, and the enlargement of the spleen. However, con- 
cerning the type of the sytemic disease a definite diagnosis was not made. 
The diagnosis of Hodgkin’s disease was likely. In favor of this diagnosis are 
the following clinical findings: 

1, The skin affection associated with severe itching at the onset of the 
disease. Commonly Hodgkin’s disease presents itself on the skin in a non- 
specific manner such as by pruritus, urticaria, and scaly erythroderma (Dobes 
and Weidman’). 

2. The symptoms of a latent tuberculosis. 

3. The irregular, eryptogenous fever. 

4. The infiltration of the upper layer of the cutis consisting of small and 
large lymphocytes, epitheloid cells, and eosinophiles. 

5. The eosinophilia. 


Among these symptoms the eosinophilia deserves special attention. There 
was both a tissue eosinophilia and an eosinophilia of the blood, the latter 
reaching 67.25 per cent on one occasion. In agreement with the eosinophilia 
there was an inerease of mature and immature eosinophiles in the bone 
marrow. 

In Hodgkin’s disease a persistent leucocytosis with an increase of the 
neutrophilic leucocytes but without shifting to the left and, in addition, a 
constant lymphopenia are accepted as diagnostic aids. So far as the eosino- 
philes are concerned there is a moderate increase in approximately 25 to 49 
per cent of the cases (Jaffé*°). The presented case is not quite in agreement 
with these statements. The lymphopenia was not marked except one examina- 
tion in which there were only 3 per cent lymphocytes. A neutrophilic leuco- 
cytosis was not discovered; there was, on the contrary, a moderate leucopenia. 
The underproduction of neutrophiles was apparently compensated by an over- 
production of eosinophiles. A marked eosinophilia, however, is not significant 
of Hodgkin’s disease. Nevertheless, instances of this type are on record. 
Fowler’ encountered in one case 85 per cent eosinophiles in the blood. A 
thorough discussion of this problem was offered by Stewart® who noticed in 
one case of proved Hodgkin’s disease a total leucocyte count of more than 
100,000 with a percentage of eosinophiles varying from 90 to 92. Since the 
polynuclears averaged 18 per cent and the lymphocytes 4 per cent it was ap- 
parent that the eosinophiles accounted for the hyperleucocytosis. Stewart, 
who reviewed the pertinent literature, emphasized that the exaggerated 
eosinophile response in his case was apparently due to (a) a well-established 
familial background; (b) a familial eosinophilic diathesis; (¢c) a personal 
allergic background; (d) the specific eosinophile stimulating effect of Hodg- 
kin’s disease itself; (e) the added effects of arsenic therapy. 

The presented case is similar to the case of Stewart in certain aspects. 
There was on four occasions a hyperleucocytosis which did not reach the de- 
gree as noticed in the case of Stewart. Nevertheless in all of these four oc- 
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casions the hyperleucocytosis was largely due to an increase in the number of 

he eosinophiles because the amount of neutrophiles varied between 19.75 
ind 37 per cent, the amount of lymphocytes, between 3 and 18 per cent. As 
n the case of Stewart there was an increase of mature and immature eosino- 
philes in the bone marrow. The exaggerated eosinophile response in the pre- 
sented case was apparently due to various factors as in the case of Stewart. 
In the presented case these factors are: (a) the specific eosinophile stimulat- 
ing effect of Hodgkin’s disease itself provided the patient actually suffered 
from Hodgkin’s disease; (b) the finding of oxyuriasis on Dee. 5, 1932; (¢) the 
personal allergic background. Although a specific examination for allergy 
was not made, the allergic background cannot be questioned considering the 
finding of eosinophiles in the blisters of the skin, in the skin itself, the polypo- 
sis nasi, the conjunctivitis, the fugitive edemas of the skin, and perhaps the 
fugitive edema of the larynx. 

An eosinophilic leucemia does not come into consideration since eosino- 
philie myelocytes have never been discovered in the blood, neither in the case 
of Stewart nor in the presented ease. 

To sum up, the finding of a marked eosinophilia is not common in Hodg- 
kin’s disease but it is not incompatible with the diagnosis of Hodgkin’s dis- 
ease. However, an eosinophilic hyperleucocytosis, if it occurs, is usually dis- 
covered in the advanced stage of Hodgkin’s disease (Fowler’). In the pre- 
sented case it became manifest in the early stage assuming that this had been 
a ease of Hodgkin’s disease. 

The elinieal findings which do not agree with the diagnosis of typical 
Hodgkin’s disease are as follows: 

a. Duration of the disease. 

b. Absence of cachexia and pressure symptoms. 

e. Formation of tumors in the mouth, pharynx, and nasal passages. 

d. Absence of lymphomas in the neck, mediastinum, and abdomen. 

e. Absence of changes of the bone marrow due to Hodgkin’s disease. 


The average duration of life after the onset of symptoms is from three 
to four years. But the disease has been known to go on for as long as fifteen 
years or more (Fowler’). The presented case was observed for approximately 
twelve years. This does oceur. However, it is not quite in keeping with the 
course of the disease that there was no weakness or cachexia and there were 
no symptoms caused by pressure of the Hodgkin’s tumors on the nerves, even 
after a period of twelve years. 

Another feature which is not in agreement with the general aspect of 
Hodgkin’s disease is the finding of tumors in areas which are supposed to be 
spared by Hodgkin’s disease, viz., in the mouth, in the pharynx, and in the 
nasal passages. In a period of three and one-half years 11,tumors were noticed 
in the upper respiratory and digestive tracts, seven of which were removed by 
surgery. The tumors were located: (a) in the right tonsil; (b) in the soft 
palate on the right side; (e) in the posterior wall of the pharynx; (d) in the 
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right vallecula; (e) in the lingual tonsils (2 tumors) ; (f) in the right tonsillar 
recess; (g) in the right cheek; (h) in the soft palate of the left side; (i) in 
the floor of the nose; (j) in the epipharynx. 

Up to this point the analysis furnishes the following result: There are 
several features which favor the diagnosis of Hodgkin’s disease, though of 
an atypical Hodgkin’s disease, and there are several features which are not 
in favor of Hodgkin’s disease, even not of atypical Hodgkin’s disease. How- 
ever, the contradicting features are likewise not in favor of another systemic 
disease of the lymphatic apparatus, certainly they are not in favor of an 
aleucemic leucemia. Thus, there are two possible conclusions: Either the 
case presents a separate morbid entity or the patient has suffered, despite all 
contradicting symptoms, of a type of Hodgkin’s disease which, up to the 
present, rarely, perhaps never, has been reported. 

One should expect that the macroscopic and microscopic examinations of 
the tumors would offer an answer to these questions inasmuch as the micro- 
seopie examination of the tumors is supposed to be the most decisive finding 
to establish the diagnosis of Hodgkin’s disease. Unfortunately, in the pre- 
sented case even this finding allows to make the tentative but not the definite 
diagnosis of Hodgkin’s disease. The tissue of typical Hodgkin’s tumors shows 
the following characteristic features: small and large lymphocytes, histiocytes, 
eosinophiles, Sternberg’s giant cells, necrotic spots, tendency to be replaced 
by connective tissue scars. The tumors of the presented case show the follow- 
ing features: 

a. They are located particularly on the right side of the mouth and 
pharynx. It is not possible to discover a cause for this distribution, but it is 
known that in the initial stage of Hodgkin’s disease there is not infrequently 
a unilateral involvement of the lymph nodes. 

b. They develop in the submucosa. The mucous membrane covering the 
tumors is not adherent to the tumors; it is oceasionally slightly reddened 
but there are no ulcerations. There were some enlarged veins of the mucosa 
in the area of the tumor of the right cheek. 

e. The tumors have distinct margins; they do not invade the underlying 
tissue. 

d. The tumors can be easily removed by surgery. There is no conspicuous 
hemorrhage as in the tumors caused by leucemia. 

e. There are no recurrences of the tumors locally. If a tumor is removed 
there is no recurrence in the scar but new tumors grow up in other parts of 
the mucous membrane. 

f. Microscopic examination: There are two types of tumors; the first 
type consists simply of hyperplastic lymphatic tissue which contains a great 
amount of eosinophiles. There are follicles, germinal centers, and a well- 
developed reticulum, in the interfollicular tissue. In other words, there is no 
change of the gross structure. The tumors of the epipharynx and of the lymph 
nodes belong to this group. The other tumors, however, do show a change of 
gross structure which is more or less marked. The slightest degree of ehange 














meget ee 








EOSINOPHILIC GRANULOMA OF MOUTH, PHARYNX, AND NASAL PASSAGES 637 


s apparently presented by the tumor of the soft palate (Fig. 4). Here the 
lifference between the follicles and the interfollicular becomes indistinct 
ince the marked basophilia of the follicles is diminished. If the changes ad- 
ance there is tissue which can be recognized in low power because it stains 
more with eosin than with hematoxylin (Figs. 1 and 8). This tissue is cellular 
but the cells are not as packed as in typical lymphatic tissue; it contains be- 
sides lymphocytes and plasma cells a great amount of mononuclear and poly- 
nuclear eosinophiles and histiocytes, the nucleus of which contains a small 
amount of chromatin. There is no network of reticulum fibers as in typical 
lymphatie tissue; there are rather remnants of the reticulum, indicating that 
the network has been torn by the proliferating cellular tissue (Fig. 2). There 
are no collagenous fibers and the arterioles have thickened walls. In the ton- 
sil there are necrotic spots and an accumulation of eosinophiles in the necrotic 
areas (Fig. 1). In some of the tumors a few mucous glands are embedded in 
the tissue (Fig. 4). The glands are either active or they are inactive and 
atrophic. There are no giant cells. 

The abnormal tissue grows apparently by expansion and replaces more 
or less the lymphatie tissue. This results in a mottled appearance of the 
specimen (Figs. 1 and 8) because the abnormal tissue has a pinkish color while 
the lymphatic tissue stains deeply with hematoxylin. In some sections there 
is no lymphatic tissue at all. However, the abnormal tissue does not break, 
neither through the superficial epithelium nor through the connective tissue 
capsule. 

In the tumor of the cheek a considerable amount of collagenous tissue is 
noticed within the abnormal tissue (Figs. 6 and 7). In the same proportion 
as the connective tissue increases the amount of cells decreases without change 
of the type of cells. Both the connective tissue and the walls of the arteries 
may undergo a hyaline degeneration. 

Evidently there are several microscopic features which are significant 
of Hodgkin’s disease. The contradicting findings are: (a) the absence of 
a widespread formation of connective tissue although there was some con- 
nective tissue in the tumor of the cheek; (b) the absence of Sternberg cells. 
So far as the sear formation is concerned it must be realized that the tumors 
were removed by surgery. It is likely that scars may have formed if the 
tumors would have been left in place for a longer period of time. In favor of 
this view is the fact that in several of the tumors there was an accumulation of 
histiocytes (Figs. 9 and 10) which furnish the material for scar formation 
and that in the tumor of the cheek which had been allowed to grow for a com- 
paratively long period of time, there was formation of connective tissue. 

So far as the absence of Sternberg cells is concerned a case of Dobes and 
Weidman® may assist in evaluating this finding. In this case there was a 
typical Hodgkin’s disease of the lymph nodes associated with an extreme 
eosinophilia of both blood and tissues, which reached 84 per cent in the blood. 
In addition, there was Hodgkin’s disease of the skin which microscopically 
showed, in contrast to the typical findings in the nodes, several atypical 
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features: (1) an extraordinary tissue eosinophilia so that the skin finding 
resembled an eosinophilic granuloma of the skin. The case presented in this 
paper had likewise an eosinophilia of the blood and the microscopic finding 
of the skin, obtained by the dermatopathologist, bore some resemblance to 
eosinophilic granuloma of skin. (2) A great number of neutrophilic poly- 
nuclear cells. These cells were absent in the case presented in this paper. 
(3) The final fibrosis which was absent in the case of Dobes and Weidman and 
which was present, although not to a considerable degree, in the case pre- 
sented. (4) Sternberg cells which were infrequently noticed in the case of 
Dobes and Weidman and were absent in the ease presented in this paper. 

Considering the fact that Hodgkin’s disease is tardy in affecting the skin, 
if it does so at all, in other words that the skin is a tissue which is usually 
spared by Hodgkin’s disease, as is the lymphatic tissue of the nose and the 
mouth, it is not a far-fetched conclusion that the atypical microscopic findings 
in both eases are in relationship with the atypical localization of the disease. 

The last finding to be mentioned is that of the tumors which consist 
simply of hyperplastic lymphatic tissue. This is likewise a finding which is 
not common in Hodgkin’s disease which, however, does occur, even in typical 
instances. Jaffé® quoted Longcope, Symmers, Benda, and During who stated 
that the specific granulomatous changes in Hodgkin’s disease are preceded by 
a noncharacteristic lymphatic hyperplasia, an observation not confirmed by 
other investigators. Fowler’ shared the view of Longeope and others. Jaffé 
himself believed that ‘‘this nonspecific initial hyperplasia of the lymph cells 
is the result of a stimulation to compensatory growth and is found especially 
in lymph nodes belonging to a group of nodes, most of which have been 
destroyed by the granulomatous process.’’ He further quoted cases of Hodg- 
kin’s disease in which the lymphatic hyperplasia was a striking feature and 
remained so during the entire course of the disease. ‘‘These cases take a 
rapid course and have sometimes been explained as transformation of Hodg- 
kin’s disease into aleucemic lymphadenosis or lymphosarcoma. ’’ 

The presented case seems to confirm the view as expressed by Longcope 
and others. However, it does not confirm the view of Jaffé because the disease 
ran an extremely chronic course and because there was no compensatory hy- 
perplasia of lymphatic tissue on the left side. 

The analysis of the microscopic findings arrives at the same conclusion 
as did the analysis of the clinical findings, viz., the disease is very close to 
Hodgkin’s disease to say the least. The only finding contradicting this diag- 
nosis is the absence of Sternberg’s giant cells. 


Conclusion 
In this paper the history of a patient is presented who suffered from a 
systemic disease of the lymphatic apparatus. The tentative diagnosis is: 
atypical form of Hodgkin’s disease. The following findings are in favor of 
this diagnosis: 
a. Noncharacteristie skin affection at the onset of the disease. 
b. Inveterate tuberculosis of lungs. 
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ce. Irregular, cryptogenous fever. 

d. Infiltration of upper layer of cutis with eosinophiles resembling eosino- 
philie granuloma of skin. 

e. Eosinophilia which was caused by the specific eosinophile stimulating 
effect of the assumed Hodgkin’s disease itself, by the finding of oxyuriasis 
in one examination, and the personal allergic background. 

The following findings are not in favor of Hodgkin’s disease: 

a. Duration of the disease which extended over a period of approximately 
twelve years without causing cachexia or symptoms of pressure upon nerves. 

b. Formation of 11 tumors in a period of three and one-half years in areas 
which are supposed to be spared by Hodgkin’s disease, viz., in the mouth, 
pharynx, and nasal passages. 

e. Absence of gross lymphomas in neck, mediastinum, and abdomen. 

d. Absence of changes of bone marrow due to Hodgkin’s disease. 


So far as the tumors are concerned the following findings have been ob- 
tained : 


1. The tumors are located particularly on the right side of the mouth 
and the pharynx. 

2. They develop in the submucosa and do not exhibit ulcerations. 

3. They do not invade the underlying tissue. 

4. They are easily removable by surgery. 

5. There are no local recurrences. 

6. They consist either of a hyperplastic lymphatic tissue or of a specific 
tissue which proliferates with considerable speed and is in structure similar 
to the granulomatous tissue of Hodgkin’s disease except that Sternberg’s 
giant cells are absent and that there is no tendency to formation of large sears. 


The treatment consists of surgical removal of the tumors. In the pre- 
sented case 7 tumors were removed from the mouth, pharynx, and nasal 
passages. 


Dr. F. L. Lederer, Head of the Department of Otolaryngology at the University of 
Illinois, gave the permission to make the illustrations for this paper (except Figs. 1 and 5) 
in the laboratory of his Department. I am indebted to him and to Mrs. Ikenberg for 
their cooperation and kindness, 


Addendum 


When this report was finished there appeared in The Journal of the American Medical 
{ssociation, vol. 143, p. 549, 1950, an article by S. H. Polayes and J. L. Krieger: ‘‘ Eosinophilic 
Granuloma of the Jejunum.’’ The authors reported the case of a white man, aged 76, who 
suffered from an eosinophilic granuloma of the jejunum which presented clinical features and 
a gross lesion indistinguishable from a malignant neoplasm. Histologic study revealed 
the mass to be a granuloma characterized by excessive infiltration with eosinophiles. 
There was no blood eosinophilia. The etiologic nature of the lesion could not be deter- 
mined but in the tissue involved there was an underlying allergic(?) reaction which was 
suspected as a possible causation for the intense eosinophilic infiltration in the lesion. The 
absence of Sternberg-Reed cells, pleomorphism, mitosis, and necrosis within the mass 
militated against the diagnosis of Hodgkin’s granuloma despite the tissue eosinophilia and 
lymphadenopathy. There was apparently no evidence to indicate any relationship between 
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this intestinal eosinophilic granuloma and that of bone marrow. The lesion appeared to 


be benign. The authors stated that this type of granuloma of the intestinal tract has 


never before been described. The relationship between the case described by the authors 


and that presented in this paper is evident. 
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A PREVIOUSLY UNDESCRIBED DEMONSTRABLE PATHOLOGIC 


CONDITION IN EXPOSED CEMENTUM AND 
THE UNDERLYING DENTINE* 


CHARLES C. Bass, M.D., New OrRuEaANs, La. 


N OQ DESCRIPTION or mention of the condition to which attention is directed 
herein has been found in any of a considerable number of textbooks con- 
sulted,*** embracing dental pathology, dental histology, or periodontal disease. 
Neither has it been found in the periodical dental literature which I have read. 

This condition is not reeognized in ground sections prepared in the usual 
way. Neither is it recognized in sections of decalcified teeth embedded in cel- 
loidin or in paraffin. This is because the condition is entirely changed (if not 
actually removed) by the aleohol employed for dehydration in the embedding 
processes and in the technique for staining and mounting such sections. A some- 
what unusual (although extremely simple) technique is required for recognition 
and demonstration of this condition. Therefore it is referred to in the title of 
this article as a ‘‘demonstrable’’ condition. 

The condition is found only in exposed cementum and in the dentine which 
lies beneath such exposed cementum. By exposed cementum, as used in this 
paper, is meant cementum from which the soft tissues which were formerly 
attached to it have been destroyed or removed in the course of the disease process 

periodontoclasia. It is that part of the cementum to which there are no 
longer any living tissue cells or fibers attached. The surface is bare and exposed 
to the contents of the gingival crevice or to the contents of the oral cavity. At 
any place around such a tooth specimen this exposed cementum extends from 
the cementoenamel junction apexward to the outer border of the epithelial 
attachment. 

The location of the outer border of the epithelial attachment is accurately 
indicated by the zone of disintegrating epithelial attachment cuticle (zdeac).** 
The extent of the exposed cementum on a given tooth often varies considerably 
at different locations, depending upon the distance apexward to which the 
periodontoclasia lesion has advanced. There is also great variation in the extent 


of exposed cementum on different tooth specimens. 

This variation ean be better understood and appreciated by studying suit- 
able specimens by the method previously described for demonstrating the zdeac* 
or by referring to drawings indicating the location of the cementoenamel junc- 
tion, the zdeac, and the periodontal fibers on a number of selected tooth speci- 
mens.*? 

From the School of Medicine, Tulane University of Louisiana. 

*Studies promoted by facilities to which the author has had access at the School of 
te University of Louisiana, and by aid for equipment and supplies provided by 
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Technique and Methods 


Extracted tooth specimens preserved in formalin, upon which there appears 
to be exposed cementum, are selected. This can be recognized better by first 
staining the specimen with crystal violet and brushing it, as in demonstrating 
the zdeac.** The zdeae accurately indicates the location of the apexward border 
of the exposed cementum. 

Often there is more or less calculus on exposed cementum. This may be 
disregarded for the present purpose or, if heavy, it may be removed by scaling. 

For decalcification I use routinely 10 per cent (by volume) HCl, 5 per cent 
formalin, in water. Specimens are placed in the acid and this is stirred or gently 
agitated several times a day in order to secure more uniform decalcification. 
Changing the acid several times, at intervals, gives the same result. The speci- 
men may be suspended by a waxed string in the upper half of the acid solution 
contained in a wide-mouthed bottle. More rapid and more uniform decalcification 
for special purposes may be secured in this way, but it is not necessary for routine 
work. 

Within twenty-four hours the decalcification has progressed through the 
cementum and deep enough into the dentine to permit satisfactory cutting of 
sections for our present purpose. However, several days may be required for 
complete decalcification of the deeper parts of the dentine. The size of the tooth 
influences the time required for complete decalcification of the deeper part of 
the specimen. 

A little practice and care enable one to cut sections by hand that are thin 
enough and are quite satisfactory for demonstrating and studying this condition. 
The modified Rochester Pean forceps No. 52214 previously described** are most 
satisfactory for holding and manipulating the specimen. 

A ‘‘Little’s pocket-case operating knife,’’ Style C, smooth handle (J. Sklar 
Mfg. Co.), is most suitable for cutting sections. The blade should be ground 
and whetted thin and kept very sharp. 

With the specimen held in the field of the dissecting microscope (Magni- 
fication about x10 to x15), a very thin section is secured by making two parallel 
cuts into the specimen at the selected area. If the blade is carried just a little 
deeper for the second eut than the first, the thickness of the slice can be con- 
trolled a little better. The section is freed by an undercut from the side, carried 
deep enough into the specimen to free the part wanted. 

The section is transferred to a droplet of 50 per cent glycerin on a slide, 
covered with a quarter-size cover glass, and is now ready for examination. 
Tinting the section before mounting, with a very weak solution of erystal violet 
or other stain, helps to differentiate the cementum and dentine. The same result 
is secured by adding a little of the stain to the water in which the specimen is 
washed and kept before cutting. 

This material is well adapted to the freezing microtome technique. For 
this purpose a small slice is cut from the specimen to include the tissue of interest 
and then sectioned. Sections less than 10 microns thick can be eut in this way. 
They hold together well in subsequent manipulations. 

















Fig 1. Fig. 2. 





Fig. 3. Fig. 4. 


Fig. 1.—Very thick cementum with only a few scattered granules in middle part; heavy 
granules along cementodentinal junction, becoming less abundant in cementum outward from 
junction. (X360.)* 

Fig. 2.—Thick cementum; granules scattered throughout but heaviest along cemento- 
dentinal junction and along the course of incremental lines; very large elongated clump in 
primary cementum tending to follow course of Sharpey’s fibers. (Xx360.) 

Fig. 3.—Thick cementum from specimen stained before cutting. Note distribution of 
granules, particularly the streak in the secondary cementum and the wide area beneath, in 
which there are no granules. (X360.) 

Fig. 4.—Thick cementum with granules distributed throughout deeper two-thirds of its 
thickness; a few projecting into the dentine. (X<360.) 





*Key to illustrations: 
D, Dentine. 
Cc, Cementum. 
Zdeac, Zone of disintegrating epithelial attachment cuticle. 
eac, Epithelial attachment cuticle. 
BF, Bacterial film. 
Ca, Calculus 


‘* 














Fig. 7. Fig. 8. 
Fig. 5.—Thick cementum; small granules along and just beneath cementodentinal junc- 





tion; large elongated clumps in primary cementum tending to follow course of Sharpey’s 


fibers; a few granules and clumps in secondary cementum; heavy bacterial film retained on 
surface. (X360.) 

Fig. 6.—Field takes in deeper half of cementum, Tomes granular layer of dentine, and 
tubular dentine deeper in. Note heaviest distribution of granules along cementodentinal junc- 
tion, a few extending into outer part of Tomes layer; dentinal fibrils and their branches in 
the deeper part in dentine. (X<360.) 

Fig. 7.—Large, coarse granules distributed along the cementodentinal junction; others 
about midway the thickness of cementum; at other places the cementum is entirely free of 
granules. (X360.) 

Fig. 8.—Thickened cementum, primary portion (P) about one-fourth entire thickness. 
Note streak of granules running parallel to, and near, surface; a few very coarse granules 
in dentine just at or beneath cementodentinal junction at top part of picture but none from 
there downward; wide area entirely free of granules (xX360.) 
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Fig. 11. Fig. 12. 


Fig. 9.—Very thick cementum with scattered large clumps of granules in deeper half; 
entirely different size and appearance of the much more numerous granules in the outer half. 
(X360.) 

Fig. 10.—Granules and large clumps along cementodentinal junction; granules in the 
cementum diminishing as we go away from the junction; dentinal fibrils extend well into the 
Tomes granular layer, probably indicating that they are vital notwithstanding the heavy 
pathologic granules and very much thickened cementum overlying it. (X360.) 

Fig. 11.—Many granules distributed along outer surface of Tomes layer and some in 
cementum at cementodentinal junction; scattered coarse granules or clumps at junction of 
middle and deeper third of cementum; small collection in outer third at one place; large collec- 
tion or clump near middle of picture. (X<360.) 

Fig. 12.—Hump of very much thickened cementum; heavy granules and clumps in primary 
cementum and only a few scattered ones in the secondary part. Was the secondary cementum 
laid down upon primary cementum that previously had been exposed? (X360.) 
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Still thinner sections of this material can be made by embedding it in the 
water-soluble Carbowax according to the technique of Carsten** as modified by 
Blank,** with the exception that the use of aicohol for fixing the sections to the 
slide must be avoided. I have found this method especially useful when it is 
desirable to retain some part of the bacterial film or the (now) decalcified 
calculus attached to the cementum. Such sections are adaptable for staining 
on the slide by any desirable method which does not require the use of alcohol. 


Description of the Condition 


The condition consists of the presence of what appear, by transmitted light, 
to be highly refractile granules colored varying shades of brown. They vary in 
size from very fine to coarse and may appear to be separate or in clumps. The 
clumps appear to be made up of a number of particles. Some of these clumps 
are very large in some specimens. Often there are large clumps among many 
other separate granules in the same region. 

The distribution of these ‘‘pathologie granules’’ varies in different tooth 
specimens and at different locations in the same specimen. It is strictly limited 
to the exposed cementum and the underlying dentine. Therefore it is found 
only from the cementoenamel junction apexward to the zdeac. On stained hand- 
cut sections one can often recognize and identify the zdeac (Figs. 18 and 19) 
and see the distribution of the granules in relation to this landmark. The 
granules become less and less abundant as the level of the outer edge of the 
zone is approached. Some few ean usually be found beneath the zone (Figs. 18, 
19, and 20). These scattered most apexward granules at or beneath the zdeac 
may be found distributed and more abundant in different levels in the cementum 
of different specimens. Sometimes the very last, most apexward granules are 
in the underlying dentine. (Fig. 20.) 

There is the greatest variation in the distribution of these ‘‘ pathologic 
granules’’ in the cementum of different tooth specimens and at different locations 
around a given tooth. Often there is much variation in the distribution and 
other characteristics of the granules at different places along a given longitudinal 
section. (Figs. 2, 3, 5, 6, 7, 8, 9, and 12.) 

At one place or on a given specimen the granules may be found mostly in 
the outer half of the thickness of the cementum (Figs. 3, 8, and 9) or they 
may be mostly in the deeper half (Figs. 1, 2, 5, 6, 10, and 12). In general the 
heaviest collection is in the deeper layer at the cementodentinal junction. In 
some specimens there is a corresponding heavy collection in the outermost part 
of dentine. (Figs. 11, 13, 14, and 15.) In such case the cementodentinal june- 
tion appears, under low magnification, as a heavy dark brown line (Fig. 22). 

In other specimens the granules in the deeper part of the cementum tend 
to project outward from the cementodentinal junction into the cementum (Figs. 
2, 5, and 6) for some distance. In still other specimens the granules may be 
more abundant in the dentine at and beneath the cementodentinal junction 
(Figs. 11 and 13). In some instances they extend far into the dentine (Figs. 
14, 15, and 16). 
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Fig. 13. Fig. 14. 





Fig. 15. Fig. 16. 
Fig. 13.—Abundant granules in dentine beneath cementodentinal junction ; cementum prac- 
tically free of granules; outer surface heavily stained before section was cut. (X360.) 
Fig. 14.—Stained preparation; cementum showing only a few granules in it but the 
granules and clumps extending deep into the dentine stand out sharply. (X<360.) 


Fig. 15.—Stained preparation; thin cementum with numerous granules showing in it 


ns many clumps extending deep into Tomes layer; one extra large clump especially notice- 
able. (x<360.) 








Fig. 16.—Granules distributed in Tomes layer beneath exposed cementum; heavy bacterial 
film on surface of cementum or on calculus in upper part of picture. (X189.) 
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The ‘‘ pathologic granules’’ in the dentine are largely in the Tomes granular 
layer, since they are more abundant just beneath the cementodentinal junction. 
However, the thickness of Tomes granular layer of dentine varies considerably 
and the inner side merges into the deeper tubular dentine (Fig. 16). There is 
no sharp differentiation between these two portions of dentine. In fact dentinal 
tubules, their branches, and the branches of fibrils can be seen to pass into, and 
some all the way through, the Tomes granular layer.’ (Figs. 6, 10, and 17.) 

In some specimens the granules in the dentine tend to conform to the course 
of the smaller tubules and their branches (Figs. 15 and 16). Sometimes they 
appear as a string of separate spherical or oval bodies, perhaps within the tubule 
itself. However, in the same region there may be other larger granules or 
clumps in the dentinal matrix without any apparent relation to tubules. 

By incident light at about a 45° to 50° angle, with dark background, the 
granules appear as brilliant white (Fig. 23). Under low magnification of a 
specimen with heavy granulation the appearance is that of a shining white line 
or streak in the section, the remainder of which is dark and not so distinct. 

The condition is rapidly changed or cleared by alcohol. In sections less 
than 10 microns thick the granules are cleared in absolute alcohol, so they are 
no longer visible, within one or two minutes. Thicker sections and very coarse 
(or large clumps of) granules may require a little more time for complete 
clearing. 

One ean observe the disappearance of the granules in alcohol under the 
microscope. Another good way is to note the location of the granules in a frozen 
section, then treat it with aleohol, remount and return to the same field in which 
granules were previously observed. In either case the refractile ‘‘colored”’ 
granules have disappeared, but there are no holes or spaces left in their place. 
On the other hand, the exact location formerly occupied by the granule now 
looks like the other matrix material. 

I have employed still another method for studying the relation of these 
granules to the matrix material. A favorable specimen is selected with heavy 
granules, especially along the cementodentinal junction. With a very sharp 
knife the cementum is shaved away to about the junction level. Now the surface 
is scraped so as to remove the matrix material mostly in small particles. This is 
mounted in glycerin on a slide under a cover glass. It is helpful to stain it 
before mounting, with some dilute stain (fuchsin) which lightly stains matrix 
material. 

In such a preparation granules can be found which appear entirely free 
from any matrix material. Others are attached to, or partly embedded in, recog- 
nizable matrix material. Finally aleohol may be run under the cover glass from 
one side while it is drawn off with filter paper from the other side. Clearing 
of a granule or granules can be seen under the microscope, leaving in their place 
what now appears to be the same kind of matrix material as that which was not 
affected. 

Particles which formerly appeared to consist of granules in or attached to 
matrix material now are cleared and resemble the previously unaffected matrix 
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Fig. 17. Fig. 18. 





Fig. 19. Fig. 20. 


Fig. 17.—Heavily stained section showing a few of last granules in deeper part of 
cementum which was located just beneath the zdeac; no granules in most apexward part 
(upper one-fourth of picture) of cementum; vital dentinal fibrils extending into Tomes layer. 
(x<360.) 


Fig. 18.—The last few granules directly beneath the zdeac at the surface but none farther 
apexward (top of picture). (X360.) 

Fig. 19.—Hand-cut section; abundant pathologic granules in cementum terminating just 
beneath zdeac (not in sharp focus) at surface, separated from cementum; no granules farther 
apexward (lower part of picture). (x<360.) 

Fig. 20.—Granules mostly in dentine terminating at about the zdeac level; heavy bac- 
terial film also terminating at zdeac level; loosened ribbon of epithelial attachment cuticle 
bulging outward at lower right hand corner of picture. (X360.) 
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Fig. 21. Fig. 22. 
Fig. 21.—Cementum worn down by toothbrush abrasion; no pathologic granules in either 
the cementum or the underlying dentine; the one dot seen is an artifact. (x360.) 


Fig. 22.—Hand-cut section showing heavy dark appearance produced by abundant dark 
brown granules in deeper part of cementum and along cementodentinal junction. (X72.) 





Fig. 23.—Thin piece shaved from about level of cementodentinal junction, photographed 
by incident light, showing the pathologic granules bright white, which appear dark brown 
(black) by transmitted light. (X72.) 
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material. Thus far I have not been able to restore the refractile colored appear- 
ance to these ‘‘pathologic granules’’ after they have been cleared with alcohol. 
Neither have I been able to stain them differentially. 

These ‘‘ pathologie granules’’ are also cleared in very thin sections kept in 
water (+5 per cent formalin), within one to four weeks. The size of the gran- 
ules and no doubt other factors influence the rate of clearing in water. 

Practically all exposed cementum shows this striking condition. It is never 
found in cementum which has not been exposed by the disease process, periodon- 
toclasia, and therefore, never apexward from the zdeae. For this reason I be- 
lieve it is appropriate to call it a pathologie condition. 

Sometimes an individual wears back his gum and cuts a considerable groove 
in the tooth at and below the cementoenamel junction, with a stiff toothbrush 
and abrasive dentifrices. I have never found the pathologic condition just 
described in such mechanically exposed cementum or the underlying dentin (Fig. 
21). 

Comment 


What influence, if any, this condition may have upon any possible repair of 
periodontoclasia damage remains for future work to show. In view of the fact 
that the condition is not found in cementum exposed by toothbrush abrasion and 
subjected to frequent cleaning, it will be interesting to ascertain what, if any, 
influence daily effective cleaning will have upon cementum that is already af- 
fected. 

Summary 


Attention is directed to a previously undescribed pathologie condition which 
is limited to exposed cementum and the underlying dentine. Simple technical 
methods for its demonstration are given. 

Parts of the matrix material in decalcified specimens appear, by transmitted 
light, as refractile brownish granules and, by incident light, as bright white 
granules. The appearance is quickly removed by alcohol. 

The observation is made that this condition is not present in or beneath 
eementum which has been exposed by abrasion. 
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CLINICAL AND GENETICAL STUDIES IN DENTAL CARIES 
I. A STUDY OF FORTY CASES WITH LOW ACTIVITY* 


Hans GRAHNEN, L.D.S., LUND, SWEDEN 


STUDY has been made mainly with the purpose of evaluating the sig- 
A nificance of hereditary factors in resistance to dental caries. At the age 
of 20 years every Swedish man has to enroll for military training. Each indi- 
vidual is submitted to medical examinations and different psychological tests 
to exclude those who are not fit for military service. From 1944 dental ex- 
aminations of all recruits have been added. From the years 1944 to 1947 all 
caries-free individuals have been selected for the study. An individual is 
defined as caries-free when he has never had, nor has, decayed or filled teeth. 
The term immune has been avoided as immune used here would have another 
meaning than in general medicine. These thus selected ecaries-free indi- 
viduals are called the A-propositi. Together with their families (parents and 
sibs) they have been subjected to new examinations in a follow-up study. To 
secure a suitable control material the recruits having the military number 
next to an A-propositus were selected and followed up together with their 
families in exactly the same way. This also implies that the control-propositi 
(called the K-propositi) have been taken from the same geographical regions. 
A comparison between the two samples will enable some conclusions on genetic 
questions. 

The present report deals with the propositi only. Of these, 40 A-propositi 
and 29 K-propositi agreed to complete examinations. The original examina- 
tions at the enrollment in 1944-1947 were supervised by Wollmar Norden- 
mark, L.D.S. Our department is indebted to him for placing these data at 
our disposal. 

The propositi who have been studied live in the following areas in 
Sweden: Stockholm City and suburbs, Sédermanland’s, Grebro, Vistman- 
land’s, Kopparberg’s, Givleborg’s, Uppland’s, Viasternorrland’s, Vasterbotten’s, 
and the Malméhus counties. 

Problem 
In the present paper the following main questions will be considered : 


1. What is the dental status of the 40 originally caries-free A-propositi 
after an interval of on the average three and one-half years? 

2. What is their paradental status? 

3. Is it possible to find any connection between the resistance against 
dental caries and state of health, diet, or social conditions? 


From the Department of Medical Genetics (Head, Dr. J. A. Béék), Institute of Genetics, 
University of Lund, Sweden. 

*Aided by a grant from the State Medical Research Council, Subcommittee for Dental 
Caries Research (Chairman, Professor G. Westin). 
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Incidence of Caries-Free Individuals 


According to Westin and Wold (1943) only one out of every thousand 
recruits (aged 20 years) is caries-free. Maunsbach, Olinder, and Ander (1947) 
in a material obtained from the Swedish Public Dental Health Service (Folk- 
tandvarden) found for children aged 7 to 15 years that about three per 
thousand were ecaries-free. Pedersen (1940) examined 1,120 children aged 
7 to 13 years in Copenhagen, Denmark, and found 3 per cent. Read and 
Knowles (1938) examined 2,894 English school children and found 6 per cent 
caries-free at the age of 6 years and 0.5 per cent at the age of 9 years. Kirk- 
patrick (1938), who examined 920 children in Sydney, Australia, found 2.5 
per cent among children 5 years of age. Dean and others (1941) reported 
from Chicago that among children 12 to 14 years of age, 3 to 4 per cent were 
caries-free. 

The low incidence of dental caries in certain regions is interesting and 
still unexplained. Tristan da Cunha (Christophersen, 1939), East Greenland 
(Pedersen, 1939), the Mediterranean countries (Ortion, 1938), China (Agnew, 
1941), Korea (Boots, 1938), and some isolated regions as Valle in Norway and 
the Gomser valley in Wallis, Switzerland, should be mentioned. 

The cause for the high resistance against dental caries in certain indi- 
viduals or for certain groups is still a matter of controversy. Exogenous as 
well as endogenous factors have been discussed. In general the environ- 
ment has been given the preference. In Western populations earies-free indi- 
viduals are very rare. The condition is extreme but well defined. Therefore 
they should provide a good material for the study of the effect of environment 
as well as of genetics. 


Methods 


Most of the propositi were examined in their homes, a few at the State 
Dental College in Stockholm, two to five years after the original examination 
(see above). All odontological examinations were performed by me, and the 
medical examinations by Dr. J. A. Béék, who supervised the research project 
and participated in the fieldwork. The latter took place during June to Sep- 
tember, 1948. The examination covered the following items: 


1. Registration of dental caries according to the moulage system (Westin 
and Wold, 1943, and Lundqvist, Grahnén, and Bonow, 1948). Mirror and ex- 
plorer were used. A good light was secured from a portable Burton lamp. 
Furthermore, the following items were registered: gingiva, dental calculus, 
soft sedimentations, oral hygiene (toothbrush), abrasion, and enamel hypo- 
plasia. Dental casts in Zelex were taken in every case. In 19 cases it was 
possible to add x-ray studies. The articulation was registered by inspection 
of side biting and front biting and the points of contact were noted. 

2. The medical examination consisted of a complete history, height and 
weight, eye and hair color, and present state of health. 

3. Diet and social conditions. A detailed study of the diet was not pos- 
sible for obvious practical reasons. All data have been given by the patients 
and their parents. 
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Results 


Dental Caries.—Of the original 40 A-propositi 21 were still caries-free at “ 
the examination if the third molars are left out of consideration. If the third 
molars are ineluded, a further six individuals had caries. This would mean 


TABLE I. SURVEY OF CLINICAL FINDINGS IN THE A-PROPOSITI (N = 40) 
STATIS- ENAMEL SOFT SEDI- 
TICAL CARIES HY PO- DENTAL MENTA- ORAL 
NUMBER INDEX PLASIA GINGIVA CALCULUS TIONS HYGIENE 
| 559 0.00 - 0 1 1 1 
' 593 0.06 ~ 1 1 1 0 
613 0.01 - 1 1 1 2 
614 0.02 - 1 1 2 0 
657 0.00 - 0 1 ] 2 
662 0.00 - 2 2 2 0 
666 0.08 - 1 1 1 0 
671 0.00 | 1 1 2 
680 0.03 2 ] 1 2 
689 0.18 l ] 2 2 
708 0.03 1 0 l 1 
730 0.04 l 1 1 1 
752 0.10 I 1 1 2 
755 0.00 0 1 1 2 
792 0.02 - 0 0 1 2 
801 0.00 2 2 2 1 
806 0.01 . 1 ] 1 0 
814 0.00 - 0 1 1 2 
819 0.00 1 ] 2 0 
824 0.00 - 0 0 1 ] 
857 0.00 - 1 0 2 0 
860 0.00 2 ] l 2 
869 0.00 1 1 1 0 
i 902 0.02 - 0 0 1 1 
i 906 0.00 : l 1 2 
: 914 0.01 l l 1 2 
: 934 0.00 0 l 1 2 
937 0.02 - - - a 
943 0.00 1 l l 2 
963 0.00 0 1 1 1 
: 971 0.00 0 1 2 2 
; 974 0.02 0 1 1 1 
\ 991 0.00 1 2 2 2 
: 997 0.00 3 1 1 2 2 
1,000 0.01 ] 1 1 1 2 
1,005 0.03 2 1 1 2 
1,012 0.01 0 1 1 2 
1,062 0.09 0 1 1 2 
1,084 0.00 2 1 1 2 
1,106 0.00 0 1 1 2 
Enamel hypoplasia: 1, one tooth; 2, frontal teeth; 3, frontal teeth and molars. 
Gingiva: 0, no inflammation; 1, slight inflammation: 2, grave inflammation. 
Dental calculus: 0, none; 1, normal; 2, above normal. 
Soft sedimentations: 1, none or slight; 2, above normal. 
Oral hygiene: 0, does not use a toothbrush; 1, irregular use; 2, regular use. 
: : Caries index = the number decayed or filled surfaces of 100 caries-susceptible tooth sur- 
} faces. Only occlusal, approximal, and facial surfaces in all teeth except third molars were 
J counted. Incisal edges and lingual surfaces were not included. 
i that after an interval of, on the average, 3.5 years, 62 per cent had developed 


caries. The mean figure was four earious surfaces for each of these indi- 
viduals, which should be considered as a relatively slight increase. A survey 
of the different clinical findings is given in Table I. 
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It has to be assumed, however, that the first examinations in 1944-1947 
cannot have been entirely conclusive. It is well known that every registration 
of dental caries is connected with some error, partly because of the difficulties 
of detecting caries on inaccessible surfaces and partly because of differences 
in opinion as to judging the initial stage (so-called precaries). It is thus pos- 
sible that in some cases we are actually concerned with patients who at the 
first examination already had caries in a very early stage. However, even if 











the original material does not consist of conclusively caries-free individuals, it 
is evident that the resistance of these individuals is very high. 
TABLE II, DISTRIBUTION OF CARIOUS TEETH FOR THE A-PROPOSITI (N = 25) 
Raia UPPER JAW ; LOWER JAW THIRD MOLARS 

INCI- PRE- INCI- PRE- UPPER LOWER 
SORS MOLARS MOLARS SORS MOLARS MOLARS JAW JAW 

Primary caries _._. _ << ¥* 12 18 6 

Repairs 6 7 9 0 ys 12 0 0 

Total 12 7 ub 860 2 24 18 6 





*Second premolar. 


The type of caries of the A-propositi is different from the usual one. The 
cavities are small, shallow, and heavily pigmented. They often oceur in a 
small part of the fissure system while the rest of it is free from caries and 
nonpigmented. The whole process seems to have a slowly progressive chronic 
character. As seen in Table II the molars are most often affected and with 
preference for the lower jaw. In the upper jaw all types of teeth may be 
affected but in the lower jaw no earies was found in the incisors, the canines, 
or the first premolars. The corresponding situation for the K-propositi is 
shown in Table III. 





TABLE III. DISTRIBUTION OF CARIOUS TEETH FOR THE K-PROPOSITI (n = 29) 
- ~~ =. “UPPERJAW—~—~— LOWER JAW THIRD MOLARS 
INCI- PRE- INCI- PRE- UPPER LOWER 
SORS MOITARS MOLARS SORS MOLARS MOLARS JAW JAW 
Primary caries 85 61 90 36 54 71 20 20 
or repairs 
Extractions 7 11 20 0 5 35 10 5 
Total 92 73 110 36 59 106 30 25 


The loealization of the eavities and fillings is shown in Table IV. Each 
individual has 56 proximal and 16 occlusal surfaces. In the total of the A- 
propositi there are 2,240 proximal and 640 occlusal surfaces. If those occlusal 
fillings which belong to a single or double proximal filling are excluded (it 


TABLE IV. LOCALIZATION OF CARIES DEFECTS FOR THE A-PROPOSITI (n = 19), THE THIRD 
Mo.ars ARE Not INCLUDED IN TuIs TABLE 


PRIMARY CARIES REPAIRS TOTAL 
Occlusal surfaces — 12 12 (14*) 24 (14) 
Proximal surfaces 11 23 34 
Buccal surfaces 1 3 4 
Cecum 1 9 3 
Total surfaces — 25 54 (40; 14) 79 (65; 14) 


*Fourteen occlusal surfaces are included in a simple or double approximal filling. Some 
of these surfaces might have been intact at the repairs. 
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is not possible to know if the fissure was decayed at the restoration), we get 
the following frequencies: occlusal caries (primary caries and fillings), 3.8 
per cent; corresponding proximal earies, 1.5 per cent. Bueeal caries was 
found on four surfaces, i.e., 0.36 per cent. The third molars showed only 
fissure caries and were carious to 15 per cent. The incidence was three times 
more common in the upper jaw. 

For the deciduous teeth eight out of the forty A-propositi claimed that 
they had a medium incidence of dental earies. 


Paradental Conditions.— 

a. Gingiva.—In a comparison between A- and K-propositi and the data 
given by Westin and Wold (1943) no differences for the condition of the 
gingiva were found (Table V). 

b. Dental Calculus——Among the K-propositi no one had caleareous de- 
posits above normal, and among the A-propositi, only three. According to 
Westin and Wold (1943), 6 per cent among men 20 years of age had calcareous 
deposits above normal. The figures for no or “normal” caleulus correspond well 
(Table V). However, the reliability of the figures can be doubted to some 
extent as very few among the A-propositi had ever seen a dentist, whereas 
the K-propositi had had their teeth repaired several times and at the same 
time they probably had the caleulus removed. 

c. Soft Sedimentations——The A-propositi showed in comparison with the 
K-propositi and the data of Westin and Wold (1943) a greater tendency for 
soft sedimentations (Table V). 

d. Oral Hygiene—Among the A-propositi 58 per cent claimed the regular 
use of a toothbrush, among the K-propositi, 55 per cent, whereas 21 per cent 
and 10 per cent completely denied it. The A-propositi probably did not brush 
their teeth to a greater extent than people in general. They also had a higher 
value for soft sedimentations. 

e. Enamel Hypoplasias, Abrasion, and Articulation—Among the A-pro- 
positi two out of forty (5 per cent) had enamel hypoplasias. One of these 
eases had an open-bite and the teeth showed signs of previous rickets. In the 
K-propositi three cases out of the thirty-nine (10 per cent) had hypoplasias. 
The average figure from the data of Westin and Wold is 13 per cent. These 
authors also pointed out that the incidence is different in different geographi- 
eal regions. No person in the present material showed any signs of mottled 
enamel. The abrasion ‘was in all cases normal for the age. Only ten out of 
the forty A-propositi had a sufficient articulation. One case had an open-bite 
and two had marked mandibular protrusion. 


State of Health.—Among the forty A-propositi thirty-one showed a per- 
fect state of health. With the exception of the common infectious diseases of 
infaney and childhood they had never been ill. One patient with a history 
of cerebral concussion at the age of 10 showed symptoms of a posttraumatic 
neurotic type and was, furthermore, at the examination, the victim of a 
medium nicotine poisoning. Three patients had slight gastritie disorders and 
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one had a gastric ulcer for which he was treated ambulantly. One had at 
the age of 19 been treated for some metabolic disorder and vitamin deficiency. 
Two patients had pneumonia at the age of 20, and further, one had a slight 
pulmonary tuberculosis at the age of 6 and recovered completely. One pa- 
tient had otitis media after scarlatina as a child. At the examination thirty- 
five did not show any signs or symptoms of disease. 








The average height and weight was for the A-propositi 176.6 em. and 71.8 
ke., respectively, and for the K-propositi 174.8 em. and 72.1 kg., respectively. 
No differences as to hair color or eye color was found between the two groups. 

The data for general hygiene and living conditions do not show anything 
remarkable in either group. They correspond to the average Swedish popula- 
tion. Among the A-propositi 14 were farmers. Fifty-seven per cent lived 
in the country. No distribution in certain geographical regions was observed. 
The A-propositi were evenly distributed according to population size. 


Diet.—It was not possible to find any particular dietary habits or any 
particular kind of food which could be considered specific for the A-propositi. 
It is of special interest that several large families are included in the data 
in which the ineidence of dental caries varied considerably between the sibs. 
Thorough interview with the families did not reveal any deviations in the food 
habits for the earies-free propositus. If such deviations existed, they must 
evidently have been of such a nature that nobody in the family was able to 
detect them. 

A special inquiry was made as to the consumption of raw potatoes as this 
by some authors has been considered as a protection against caries (Runeskog, 
1949). Only three of the A-propositi had had such a habit during a short 

period in childhood. 


TABLE VI. COMPARISON OF CONSUMPTION OF CANDY AND SWEETS FOR A- AND K-PROPOSITI. 


| CONSUMPTION OF CANDY 
; 0 1 2 3 TOTAL 
A-propositi. Average caries 4 18 1] 40 
index, 0.02; average age, 
24.4 yr. 
K-propositi. Average caries 5 11 7 6 29 
index, 0.34; average age, 
23.5 yr. 
Total 9 29 18 13 69 


~ 


0, Consumption is denied; 1, not above 50 gr. per month; 2, between 50 and 200 gr. per 


month; 3, above 200 gr. per month. 
x? 0.17, DF = 2, 0.90<P<0.95 (group 0 and 1 have been added together). 


Special inquiries were also made concerning the consumption of sweets 
and candy. The results are shown in Table VI. No difference could be de- 
tected between A- and K-propositi. Two patients, one with index 0.01 and one 
with 0.00 (and also intact third molars in both cases), had, as long as they 
could remember, consumed about 100 gr. of candy or chocolate per day. One 
patient, who had taken about the same amount as a child, from 16 to 18 years 
of age worked in a candy factory and consumed during the first half-year 
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500 er. of chocolate per day. At the examination he had slowed down to 500 
ger. per week. Ilis caries index was 0.18, i.e., the highest among the A-pro- 
positi. 

The evaluation of the dietary habits is naturally extremely difficult. The 
reliability depends upon the informants and their memory. In this respect 
there is no reason to assume differences between the two materials. Therefore 
the fact that no differences were found may have some significance. Naturally 
it does not mean that consumption of sweets and candy is irrelevant,-but it 
indicates that some individuals do have such a high resistance against dental 
caries (due to other yet unknown factors) that even a relatively high con- 


sumption cannot do much harm. 


Summary 


This is a report of a follow-up study of forty men who at the enrollment 
for military service in Sweden (1944-1947) were classified as caries-free at the 
age of 20 years. A new examination was performed after an average of 3.5 
years. Twenty-one were still caries-free. The average caries index for the 
group was 0.02, still indicating a very high resistance. The type of caries 
is specific and of a slowly progressive chronic character. 

As a group these individuals do not differ significantly from the average 
population as to paradental conditions, state of health, dietary habits, or 
social environment. 
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A CASE OF REPLANTATION OF AN UPPER LATERAL INCISOR: 
A HISTOLOGIC STUDY 


J. J. Prnpsore, L.D.S., Dr. opont., AND JES HANSEN, L.D.S., 
COPENHAGEN, DENMARK 


A REVIEW of the literature has revealed only one case in which the re- 
planted teeth in human beings were sectioned for histologic study when 
finally lost. We have therefore considered it justified to report the following 
ease of a replanted upper lateral incisor which after seven months’ observation 
was removed and subjected to a histologic examination. 


Clinical Examination 

The patient, a girl aged 10 years, came to the Royal Dental College of Den- 
mark April 27, 1949, for replantation of a lateral incisor. She stumbled the day 
before and had the tooth knocked out. It fell to the ground where it was found 
a quarter of an hour later and placed in cold boiled water by her mother. 
Wrapped up in parehment paper the tooth was taken to the Emergency Dental 
Clinie where the dentist on duty placed it in a solution of chloramine-T. Re- 
plantation was then performed about two hours after the accident had oe- 
curred. An injection of antitetanus toxin was administered. 

It was ascertained by means of a roentgenogram that the tooth was in the 
proper position (Fig. 1, A). The tooth was not discolored, but slightly loose, 
although not to such an extent that the orthodontists considered a splinting 
necessary. Electrometrical vitality test showed that it was hypersensitive, 
whereas the other teeth reacted in the normal manner. Vitality tests carried 
out eight and fourteen days later showed normal reactions for all teeth. 

Four months after the patient sustained the trauma, examination showed 
that the incisor was firmly attached and symptomless. A vitality test gave a 
slightly elevated threshold value. After the elapse of two months more it was 
difficult to establish by means of the electrometrical vitality test whether the 
incisor was vital or not. X-ray examination (Fig. 1, B) revealed marked re- 
sorption of the root, and resorption of bone extending along the mesial part of 
the root extending to the alveolar crest. Since the examination showed a 
follicular eyst around the canine, it was decided to extract the deciduous canine 
and lateral incisor and attempt to bring the unerupted permanent canine into 
its normal position in the dental arch. The incisor had-thus remained replanted 


in the jaw for nearly seven months. 


Histologic Examination 
The removed piece of jaw containing the deciduous canine and lateral in- 
cisor was x-rayed (Fig. 2) and then fixed in 10 per cent formalin. After de- 
From the Department of Oral Surgery and Histology, The Reyal Dental College. 
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calcification in 5 per cent nitrie acid it was embedded in celloidin, cut in serial 

sections, and stained with hematoxylin-eosin and Hansen’s collagen stain. 
Fig. 3 shows a low-power magnification of the specimen, and it will be seen 

that the roots of both teeth are heavily resorbed. In the incisor the destruction 





A. B. 


Fig. 1.—X-rays of lateral incisor. A, Immediately after replantation; B, seven months later. 





Fig. 2.—X-ray of the removed piece of jaw containing deciduous canine and incisor. 


is most pronounced in the mesial part, especially in the apical area, where 
massive round-cell infiltration is in evidence. The pulp is necrotic throughout. 

The area of the greatest interest comprises the supporting tissues of the 
distal part of the incisor. Fig. 4 shows the epithelial attachment, and it is seen 
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that a minor epithelial downgrowth has occurred along the cementum. The 
photomicrograph, moreover, shows that the course and insertion of the supra- 
alveolar connective tissue fibers are normal. Sharpey’s fibers are attached to 
the cementum above the alveolar crest in an entirely normal manner. In the 
part of the periodontal membrane located between the alveolar crest and the 
highest level of apical resorption, the connective tissue was on the whole of a 
slightly looser structure and containing more vessels and cells than normal 
(Fig. 5), even if in a few places there was a distinct arrangement of the con- 
nective tissue fibers in the direction of traction and a clear attachment to cement 
as well as to the alveolar bone (Fig. 6). 





Fig. 3.—Low-power magnification of histologic preparation of canine and incisor. Both teeth 
show marked resorption, and an apical osteitis around the incisor. 


Many areas of resorption are seen in the apical area of the distal part of the 
root, extending into the cementum as well as the dentine. In Fig. 7 five small 
resorption lacunae are shown, and in Fig. 8 a larger area where the hard tissue 
has been repaired. In this area insertion of well-organized connective tissue 
fibers is observed. On the mesial part of the root, the areas of root resorption 
are more pronounced, being larger and deeper (Fig. 3). This finding should 
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no doubt be attributed to the very active inflammatory process which is present 
in this part. Fig. 9 shows such resorption with partial repair and with marked 


round-cell infiltration in the cavity. 


Fig. 4. 














Fig. 6. 

Fig. 4.—Higher magnification of the area of Fig. 3 marked A. Slight downgrowth of 

epithelium at the distal side of the incisor. Note the normal course of the supra-alveolar 
fibers. (Original magnification, 10 x 4.) 

Fig. 5.—Higher magnification of area of Fig. 3 marked B. The structure of the perio- 

dontal membrane is slightly looser than normal, but Sharpey’s fibers are distinctly present. 

(Original magnification, 10 x 4.) 


Fig. 6.—Higher magnification of areas in Fig. 5. Distinct orientation of Sharpey’s fibers. 
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Fig. 7. Fig. 8. 
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Fig. 9. 

Fig. 7.—Higher magnification of area in Fig. 3 marked C, showing 5 smaller resorption 
cavities comprising cementum as well as dentine. (Original magnification, 10 4.) 

Fig. 8.—Higher magnification of area in Fig. 3 marked D. Larger resorption lacunae 
with hard-tissue repair and insertion of organized connective tissue fibers. (Original magni- 
fication, 10 6.) 

Fig. 9 ligher magnification of area in Fig. 3 marked FE. In the connective tissue in 


the partly repaired resorption cavity a round-cell infiltration is seen. (Original magnification, 
is xX 4.) 
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Discussion 


As already mentioned, we have found only one author who has examined 
human replanted teeth histologically, viz., Heiss.* He made horizontal sections 
of the interradicular area of replanted mandibular molars. From one of the 
teeth he removed the periodontal membrane of the distal root, and it appeared 
that healing, ie., the regeneration of an apparently normal periodontal mem- 
brane, was best in the case of the root from which the periodontal membrane 
had been removed. Heiss considers the maintenance of the vitality of the 
cementum of greater importance than that of the periodontal membrane. 

In experimental pathology, replantation experiments, followed by histologic 
examination, have been carried out on monkeys and dogs. Wilkinson‘ replanted 
in a monkey two lateral incisors in the upper jaw after the periodontal mem- 
brane of one of them had been scraped off. In some places an osseous union was 
observed, no doubt the places where root and alveolar bone had been in the 
closest contact. Most frequently, attachment had occurred in the form of 
ordinary scar tissue, the connective tissue fibers running for the most part 
parallel to the length of the root. (Compare our Fig. 5.) In one place, in the 
tooth from which the periodontal membrane had been scraped off, it was pos- 
sible to see an almost normal periodontal membrane at the point to which the 
fibers run up, but not into the cementum. 

Hammer’ conducted replantation experiments on a large number of dogs. 
In the earliest experiments, in 1934, replantation was done with the periodontal 
membrane retained. Hammer distinguished between modes of healing I and II. 
In I, the periodontal membrane is entirely intact, and healing by primary union 
is obtained. The epithelial attachment is satisfactory, and extends only a short 
way down over the cementum. (Compare our Fig. 4.) In mode of healing II, 
the periodontal membrane has been lost in a few places, and the space existing 
between the root and the alveolar bone is filled with loosely arranged embryonic 
connective tissue. Function may bring about a certain organization of the 
fibrils, but they cannot penetrate into the old cementum. The general rule is 
for resorption to take place, followed by hard-tissue repair, which may result 
in a complete ankylosis in several places. In the later stages, the whole root 
has been replaced by osseous tissue. In a series of experiments made in 1937, 
also on dogs, Hammer? replanted teeth the periodontal membranes of which had 
been completely destroyed. Reconstruction processes on the surface of the root 
soon began, creating an osseous connection between tooth and alveolar bone. 


Conclusions 


A comparison of our eases and the replantation cases reviewed in the fore- 
going shows that the histologic description given of our case corresponds to both 
Hammer’s modes of healing. There is no doubt that the periodontal membrane 
has been damaged in a few places, and this injury in connection with the 
osteitis which developed due to necrosis of the pulp has given rise to the marked 
resorptive processes. Strangely enough, to judge from the electrometrical test, 
the tooth appeared to retain its vitality for a rather long time, a cireumstance 
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to which too much importance should perhaps not be attached, considering that 
this method of examination is not absolutely reliable. The prognosis of the re- 
planted tooth would have been more favorable if in connection with the replanta- 
tion the root canal had been treated and an apicoectomy performed. 


Summary 
A histologie description is given of an upper lateral incisor which remained 
replanted for seven months. In the distal part of the periodontal membrane a 
complete healing by primary union was observed. In other parts’ of the root 
resorption cavities, in places with hard-tissue repair, were seen. 
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DILATED COMPOSITE ODONTOME 





Reports of Two Cases, One Bilateral and One Radicular 





H. A. Hunter, D.D.S.,* Toronro, ONTARIO, CANADA 





HIS type of developmental anomaly has been reported to be one of the 

rarest... The occurrence of it in bilateral form has been recorded by only 
four other observers,” * * ° though a possible fifth and sixth case will be con- 
sidered later. 

This report is submitted, first, to question the advisability of perpetuating 
an erroneous concept by continuing to use the common name for this con- 
dition, i.e., dens in dente, and, second, to record another example of this rare 
bilateral anomaly as well as another radicular ease. 

No attempt to review the literature will be made as a number of them have 
been published in recent years, such as those of Kitchin,® Kronfeld,’ Rush- 
ton,” * and Sprawson.® For a more comprehensive discussion of the problem 


the reader is referred to these authors. 
The name dens in dente, meaning a tooth within a tooth, is one which was 
first suggested in 1897 by Busch,’® who bkelieved that this phenomenon resulted 


because one tooth surrounded another by the process of growing around it. 
This supposes that two tooth germs are involved, a concept that is no longer 
accepted by most investigators. Today the theory which enjoys the majority 
opinion is that the structure of this particular condition is an invagination 
of a single enamel organ. Gabell, James, and Payne" in 1914 coined the term 
gestant composite odontome to indicate ‘‘where the abnormal development of 
the dental epithelium is such that the formation of two or more tooth-like 
dentine papillae results and are calcified as one mass.’’ They also distinguish 
between this and another group which they called dilated composite odontome, 
where the ‘‘abnormal’? development of the dental epithelium is such that the 
formation of a dilated portion of the dentine papilla results and is calcified 
as one mass.’’ This committee of three recognized that the former group 
might be ‘‘due to an abnormal folding of an enamel organ, producing a 
denticle inside the forming tooth.’"* They also believed that it was ‘‘con- 
ceivable that a supernumerary denticle, either developing or complete, might 
be enveloped by a neighbouring enamel.organ.’’'* Arkévy" cited Heider and 
Wedl"® as suggesting they were caused by the inversion of a portion of the 
odontoblast layer. 

Because of his belief in their common origin, the gestant and dilated com- 
posite odontomes are grouped together under the latter name by Rushton.’ 
There is, however, still some controversy as to the modus operandi of the in- 
vagination process in the enamel organ. Rushton* believed that it is a rapid 


*Associate Professor of Dentistry, Faculty of Dentistry, University cf Toronto. 
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and abnormal growth of cells of the deep surface of the enamel organ resulting 
in invagination of the dentine papilla. This growth process ‘‘presses the in- 
completely calcified dentine walls and papilla outwards so they are thinned 
and the deeper part of the bony erypt becomes enlarged. The part already 
calcified cannot be expanded, so in cases where the pressure is great the tooth 
becomes rapidly wider from the cusp rootward. The central pressure must 
foree the crown in a superficial direction and may help to cause its conical 
shape.” Sprawson® in his Hunterian Lecture stated, “It originates as an unco- 
ordinated attempt of the enamel organ to divide; as with a better co-ordinated 
invagination teeth with bifid crowns or geminated with supernumerary teeth 
(which are their own outgrowths) are found in the same region.’’ On the 
other hand Kronfeld' suggested that the condition ‘‘may develop not by actual 
ingrowth of enamel organ into underlying pulp, but by relative retardation in 
growth of a portion of the enamel organ, possibly at or near the lingual pit.’’ 
Another view on the question of formation is introduced by Rabinowitch* who 
quoted Atkinson" as saying that the environment influences the development 
of anomalies: ‘‘Constriction of the forming crown is caused by restriction on 
either side, often causing a pit to be formed on the lingual. As the root con- 
tinues to grow it closes over the pit at about the cingulum, opening again just 
below the height of the labiolingual extreme width. At times these openings 
are lined with enamel, and at other times the walls are just bare dentine. 
These are designated as true invaginations, and because of the quality and 
quantity of the enamel lining there is a tendency to caries as the pit opening 
allows aeeess of debris and bacteria. Ten per cent of the jaws Atkinson exam- 
ined have permanent lateral incisors more or less affected with these develop- 
mental defects.’’ Sprawson® pointed out that ‘‘a considerable invagination of 
enamel is normal on the incisal aspect of equine incisors.’’ This latter quota- 
tion may not be an analogous situation, but it could perhaps point the way 
toward explaining the invagination process. More detailed morphologic 
study will be necessary to determine this controversial point. The author, be- 
lieving with Rushton* and others that the bilated composite odontome and 
dens in dente are similar in formation, has grouped them together under the 
former name. Although the term dens in dente is so firmly rooted in the 
dental literature, it is felt that at least an attempt should be made to eradicate 
bad terminology wherever possible. 

While searching the dental literature on the subject, an article by Salter’ 
was found antedating that of ‘‘Soerates’’’® who is credited with the first re- 
port of a tooth within a tooth. This report of Salter’s appears in the T'rans- 
actions of the Pathological Society of London of 1855, and is the original article 
in which he describes his well-known ease of a ‘‘warty tooth.’’ In 1857 this 
article was reprinted verbatim with the same illustrations in the American 
Journal of Dental Science,”° and reference also appears to this tooth in Salter’s 
Dental Pathology and Surgery of 1874*' which has been thought by many to be 
the original report of this particular ease. 

Unless further reports come to light, this should now give Salter credit for 
first describing this condition. 
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Again, the older writings have described in another of Salter’s** reports 
a tooth which he referred to as ‘‘a tooth-tumour consisting of an hypertrophied 
aberrant fang.’’ In naming the origin of this specimen he says: ‘‘The tooth 


with the tumour attached to it constitutes preparation of 1022 of the museum 
of the Royal College of Surgeons of England and is believed to have been in 
the collection of John Hunter.’’ Should such be the actual case, the credit 
would still belong to Salter for first describing the condition because, though 
Hunter may have collected this specimen, as far as is known he did not attempt 
to describe or explain it in his writings. This tooth is one which would be 
listed as a radicular odontome according to the classification of Bland-Sutton.”* 


As was mentioned earlier there are four cases on record of bilateral di- 
lated composite odontome, and of these, Swanson’s? is the earliest. Again 
in searching the older literature, the following is a quotation from Baume** 
in the Monthly Review of Dental Surgery of 1874: ‘‘Especially remarkable 
in this case is the appearance of this malformation on both sides of the upper 
jaw, as on the left side a similar canine tooth is seen, while the incisor fails. 
In all probability, then, the same abnormality occurs on the left side of the 
upper jaw. Whether the conditions are precisely similar to those we have 
described, we must wait to see till we can get possession of this canine tooth 
also for the purpose of examination.’’ It seems quite possible that Baume was 
describing a bilateral case. 

There is yet another possible bilateral case in existence reported by Fish*® 
in his Surgical Pathology of the Month. Two periapical radiograms are r2pro- 
duced which are not too clear and which carry the following caption: ‘‘Ski- 
agram of ‘Dens in Dente’ of |2 and probably 2 .’’ There is nothing further 
said about them so the doubt expressed by the author must place this ease in an 
uneertain category. 

Case Reports 


The first case is that of a 13-year-old boy who upon entry to the Clinie 
was given a full mouth x-ray examination. These radiograms showed (Fig. 1) 
the existence of this bilateral condition that had not previously been suspected. 
All his teeth showed the effects of severe enamel hypoplasia and the cingula 
of his maxillary incisors were markedly overdeveloped. Both lateral incisors 
showed deep lingual pits grossly, though the labial surfaces were within nor- 
mal limits of form and size (Fig. 2). The radiograms showed an apical radio- 
luceney about the upper left lateral incisor, but not about the right lateral 
incisor. The left lateral incisor was extracted and two ground sections pre- 
pared. The tract of the invagination of the lingual pit into the body of the 
tooth was obtained on the other section which is not shown, because the ma- 
terial in the central hollow mass broke away in preparation. The illustration 
of the ground section (Fig. 3) shows an enlargement of the pulp chamber con- 
taining a hollow mass. Within the actual hollow portion there was consider- 
able unrecognizable debris, but the walls of the hollow mass were composed of 
an inner lining of enamel surrounded by a thicker layer of dentine. This in- 
ner invaginated enamel lining was not quite continuous around the periphery 
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Fig. 1. Fig. 2. 
Fig. 1.—Occlusal plane radiogram showing both lateral incisors in situ. The apical radio- 
lucency about the upper left lateral incisor is not apparent in this film. 


Fig. 2.—Close-up view of the anterior teeth showing enamel hypoplasia. Both upper 
cuspids have temporary bands. 





Fig. 3.—Direct photograph of one ground section showing typical derangement of tissues. 
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of the hollow portion, as in the most apical portion it became very thin and 
finally disappeared in the two ground sections examined. Immediately be- 
neath the area of denuded enamel there was a roughly circular area in the 
dentine that had the appearance of interglobular dentine. From the apical 
aspect of this area there was a tract extending fully halfway through the 
thickness of dentine, paralleling the course of the dentinal tubules toward the 
pulp chamber. In this tract there were no dentinal tubules to be seen, but only 
a mass of circular structures resembling calcospherites. 

With only two sections to report upon, the end of this tract cannot be 
seen as it passed out of the plane of the section, but it is enough to give an op- 
portunity to theorize on the problem of the often seen apical rarefying osteitis. 
If this tract of defective formation should be such as to provide a passage for 
bacteria to the pulp chamber, the etiology of the osteitis is manifest. 

The relationship of the hard tissues to one another is the key to the whole 
situation. The inner invaginated portion shows enamel] and dentine in reverse 


order, i.e., enamel inside dentine. 





Fig. 4.—Radiogram of the lower second premolar showing a radicular type of dilated com- 
posite odontome. 


The second case is unfortunately without history and is represented only 
by the accompanying radiogram (Fig. 4) which was lent to me by Dean R. G. 
Ellis. It is a lower first premolar exhibiting the radicular type of this lesion, 
resulting from an invagination of Hertwig’s sheath and first described by 
Cohen* and later endorsed by Erasquin et al.,?7 and by Rushton.* 


Summary 


A plea has been entered to discontinue the name dens in dente and to 
substitute for it the term dilated composite odontome which conforms more to 
the present-day theory of aberrant morphogenesis. 

A search of the dental literature has brought to light an earlier report 
and description of this condition, thus giving the primary authorship to 
Salter. 

Two additional cases have been presented for the record, one being bi- 
lateral, the other an example of the radicular type. 
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Professional News Items 





The American Academy of Oral Pathology, Annual Mid-Year Symposium and 
Fellowship Examination 


The American Academy of Oral Pathology will hold its annual Mid-Year Symposium at 
the Armed Forces Institute of Pathology, Washington, D. C., at 9:00 A.M. on Saturday, 
May 19, 1951. The subject will be ‘‘Dermatologic Lesions of the Oral Cavity,’’ Dr. Elson 
B. Helwig, of the Armed Forces Institute of Pathology, will act as moderator. Each 
participant will be provided with a complete set of slides covering the material to be presented. 
These slides, together with their histories, may be kept by the participant. The sets will be 
distributed before the meeting if possible. If this cannot be done they will be distributed at 
the time of the meeting. 

The registration fee will be $5.00. Space limitations make it impossible to accept 
more than 60 applications. Fellows, members, and guests are cordially invited to attend. 
Send in your application at once. This promises to be a most interesting meeting and the 
sets with their histories include some valuable material. 

The American Academy of Oral Pathology will conduct examinations for elevation to 
Fellowship in the Academy on Friday, May 18, 1951, at 9:00 a.m. at the Armed Forces 
Institute of Pathology, the day preceding the annual Mid-Year Symposium. All applicants 
who have been notified of their acceptance should report to Room 105, Armed Forces 
Institute of Pathology, at 8:30 A.M. on the morning of Friday, May 18, 1951. Microscopes 
will be provided. The examination will occupy the entire day. 


COLONEL JOSEPH L. BERNIER, 
ARMED FoRCES INSTITUTE OF PATHOLOGY, 
7TH ST., AND INDEPENDENCE AVE., S. W., 
WASHINGTON 25, D. C. 





Army Medical Service Graduate School, Army Medical Center, 
Washington 12, D. C. 


Brigadier General Oscar P. Snyder announces that the Seventh Class in Dental Service 
Operation and Administration will begin at the Army Medical Center on May 14. While this 
course of instruction was planned primarily for dental officers of civilian components, the 
requisites for this course have been changed so that dental officers on active duty may attend. 
A full quota of fifty officers is expected. 

Twenty dental ROTC cadets from the University of Maryland will attend the first camp 
of dental and medical ROTC cadets opening on June 9 at the Army Medical Center. 


JOHN 8S. OARTEL, LIEUTENANT COLONEL, DC, 
ASSISTANT DIRECTOR, DENTAL DIVISION. 





Postgraduate Course in Periodontia, Beth Israel Hospital 


The Beth Israel Hospital of Boston, Mass., announces a course in Periodontia, under 
the direction of Dr. Henry M. Goldman, from Sept. 17 to 28, 1951. 

The course will include consideration of the etiology, diagnosis, and treatment of the 
various disease manifestations of the supporting tissues of the teeth. Correlation of the 
relationship between periodontal disease and various systemic conditions will be discussed. 
The periodontal techniques will be presented in detail and their indications, contraindications, 
and methods stressed, as well as the role of prosthesis in the treatment of periodontal dis- 
ease. Instruction will be carried on by clinics, lectures, demonstrations, and motion pictures. 
The fee is $300. 
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Anyone wishing to apply kindly write to Dr. Henry M. Goldman, Beth Israel Hospital, 
Boston, Mass. 





Ohio State University, College of Dentistry 


Ohio State University’s College of Dentistry will combine its annual Post-College 
Assembly with dedication ceremonies for its new building on Monday and Tuesday, May 14 
and 15. 

The College of Dentistry Building is the first unit to be completed in the new Ohio 
Health Center which includes also a 600-bed University Hospital, a Tuberculosis Hospital 
to be administered by the State Health Department, and a Mental Receiving Hospital of the 
State Welfare Department. 

The Post-College Assembly on Monday, May 14, will include presentation of scientific 
essays by outstanding clinicians and members of the Ohio State faculty and will take place 
in the auditorium of the State Archaeological Museum, on the campus. 





This three-story structure houses the College of Dentistry at Ohio State University. The 
new building was opened in 1950 and complete operations started in January, 1951. Among 
the most modern of its kind in the nation, the building is located on the University campus 
west of Neil Avenue as a unit in Ohio State’s new Medical Health Center. 


United States Senator Lester Hunt, a Wyoming dentist, will be the keynote speaker at 
an alumni banquet the evening of May 14 at the Neil House. 

Formal dedicatory ceremonies for the modern, three-story dentistry building and the 
other Health Center structures will take place Tuesday morning, May 15, in the Health 
Center Quadrangle. 

During the first month of operation in its new building, the College’s dental clinic 
admitted 1,000 patients. Treatment is given in 120 separate cubicles, each a fully-equipped 
dental office, on the first and second floors of the building. , 

Dr. Wendell Postle is dean of the College. General chairman of the dedication and 
Post-College Assembly meeting is Dr. V. C. Steffel. Dr. Hamilton B. G. Robinson is program 
chairman. 





University of Minnesota, School of Dentistry 


Fellowships and Teaching Assistantships are available for a limited number of graduate 
students in the University of Minnesota, School of Dentistry. Stipends for these appoint- 
ments range from $1,200 to $3,600 per year and include tuition exemption. Graduate study 
programs may be arranged with a major in Orthodontics, Oral Pathology, Oral Surgery, Oral 
Medicine (including Periodontia), or Restorative Dentistry (Operative, Prosthetics, Pedo- 
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dontia, or Endodontia). The courses in these areas vary in length from two to three years. 
An alternate program, in the basic sciences with special reference to dentistry, leads to the 
Ph.D. degree. 

Persons interested in these appointments should write for an information bulletin and 
application form to the Dean of the Graduate School, University of Minnesota, Minneapolis 
14, Minn. 





The New Orleans Dental Conference of the New Orleans Dental Association 


The Fourth Annual New Orleans Dental Conference will be held at the Roosevelt Hotel, 
New Orleans, Nov. 11, 12, 13, and 14, 1951. For reservations write to Dr. M. R. Matta, 
Secretary, 629 Maison Blanche Bldg., New Orleans, La. 


Fifth Seminar of the Colorado Dental Foundation 


The Colorado Dental Foundation announces that the Fifth Annual Seminar will be 
held June 17 to 21, 1951, in Colorado Springs. 

Dr. J. L. T. Appleton, Dean of the School of Dentistry in the University of Pennsylvania, 
will discuss ‘‘ Focal Infection’’ and ‘‘Clinical Problems in Bacteriology.’’ 

Dr. Hermann Becks, Professor and Chairman of the Division of Dental Medicine, 
University of California, will speak on ‘‘ Periodontology,’’ and ‘* Dental Caries.’’ 

Dr. Isaac Schour, Professor and Head of the Department of Histology of the University 
of Illinois, will lecture on ‘‘ Endocrinology’’ and ‘* Experimental Pathology.’’ 

Dr. Harry Sicher, Professor of Anatomy and Histology, Loyola University, will take 
up the ‘‘ Nervous System’’ and ‘‘ Psychosomatics. ’’ 

Dr. Tom D. Spies, Professor and Chairman of the Department of Nutrition of North- 
western University Medical School, will discuss ‘‘ Nutrition and Metabolism.’’ 

Dr. Wm. A. H. Rettberg, Assistant Clinical Professor of Medicine at the Colorado 
School of Medicine, will present the subject of ‘‘ Hematology.’’ 

Round-table discussions will take place every day during luncheon from 12:30 to 2:00 
P.M. The scientific sessions will be held at the Fine Arts Center, the luncheons at the El Paso 
Club, and on Sunday, June 17, the essayists and guests will be introduced at a dinner in the 
Broadmoor Hotel. 

Applications will be accepted in order of receipt. Fee is $200 and attendance will be 
limited. Address: Dr. Balint Orban, President, 629 North Nevada Ave., Colorado Springs, 


Colo. 


Postgraduate Course in Anesthesia, University of Louisville, 
School of Dentistry 


A four weeks’ course in anesthesia for dentists, offered by the Department of Oral 
Surgery, School of Dentistry, University of Louisville, is open to two applicants at each 
period. 

Principles of general and conduction anesthesia, stressing application to dental practice, 
will be taught. Mornings will be spent in the operating rooms of the Louisville General 
Hospital where the student will learn the basic principles of anesthesia, the rationale of pre- 
medication, the management of the postoperative period, and the treatment of anesthetic 
emergencies. 

The afternoons will be spent in the Oral Surgery Clinic of the Louisville General 
Hospital where practice in regional, local, and general anesthesia for oral surgery will be 
obtained. 

Instructors: Robert P. Bergner, M.D., Chairman, Section on Anesthesia, University of 
Louisville, School of Medicine; Richard M. Herd, D.D.S., Assistant Professor in Oral Surgery, 
University of Louisville, School of Dentistry. 

For further information write to: Office of the Dean, University of Louisville, School 
of Dentistry, Louisville 2, Ky. 
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Editorial 


The Surgical Treatment of Jaw Deformities 


HE jaw deformities which are seen by the oral surgeon include mandibular 

protrusion (prognathism), mandibular retrusion (hypoplasia of mandible), 
open-bite (apertognathia), and facial asymmetry associated with these anoma- 
lies. Prognathism with or without apertognathia is by far the most common 
condition encountered. 

A number of operations have been recommended for the correction of prog- 
nathism and some of these have become standard procedures. Whenever several 
procedures are developed, it is generally a sign that neither is quite satisfactory, 
that there are disadvantages and possible complications that may arise from. 
each of them. This is true in this instance. 

The operations recommended for prognathism may be classified according 
to the anatomical location where their supporters recommended them to be per- 
formed, namely, the horizontal ramus of the mandible, the ascending ramus, or 
the neck of the condyle. Naturally there are variations in the technique of 
each. Some oral surgeons elect the extraoral approach, others prefer the intra- 
oral method, and still others a combination of the two, performed either simul- 
taneously or as two separate procedures. Finally, there is the important matter 
of fixation of the fragments and immobilization of the mandible for which many 
techniques may be applied. 

In some eases, the choice of the surgical method used for the correction is 
governed by the condition of the teeth, their occlusal relationship, as well as the 
number of teeth that are present. The immobilization frequently presents great 
problems when one or both jaws are edentulous. 

We are publishing three papers in this issue dealing with unusual types of 
eases. Three outstanding surgeons describe new methods as well as improve- 
ments in some of the techniques already recommended. 

Two of the papers deal with the osteotomy in the ascending ramus. Dr. 
Kazanjian’s method increases surface contact of the fragments by the use of 
a slanting osteotomy. Dr. Skaloud wires the fragments to prevent lateral dis- 
traction, but he points out that correction by an osteotomy in the ramus requires 
a long period of fixation, two months of intermaxillary wiring, and three addi- 
tional months with intermaxillary elastics. This at once brings out the disad- 
vantage of the osteotomy in the ramus. The resulting lateral and vertical dis- 
traction of the fragments, especially in cases requiring the correction of an open- 
bite, delays union. The possibility of tilting of the upper fragment by the pull 
of the temporal and external pterygoid muscles in case of postoperative trismus 
is another obstacle in treating cases satisfactorily with this method. Wiring 
either over the mandibular notch, as recommended by Skaloud, or regular 
transosseous wiring through a hole in each fragment, should help to overcome 
these difficulties. The argument that the osteotomy in the ascending ramus 
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can be performed without a skin incision is not a valid recommendation for this 
method. Lately, I have performed all my osteotomies in the horizontal ramus 
intraorally. With today’s selection of antibiotics, such intraoral procedures are 
safe. 

Scougall and Colvin present in this issue a method of osteotomy useful in 
edentulous cases, which, however, may be used in dentulous patients as well. By 
means of intraosseous fixation with Kirschner wires, they obtain rigid fixation 
without having to immobilize the mandible. This method has obvious advantages. 
No splints have to be constructed, the patient has freedom of motion of the jaw, 
and the posterior fragment can be more adequately controlled. The firm fixa- 
tion of the posterior fragment is of great importance since muscle pull during 
swallowing is quite likely to cause motion and, as a consequence, fibrous instead 
of osseous union. The insertion of a Kirschner wire, on the other hand, re- 
quires a good deal of experience; especially must one avoid its entry into the 
mandibular canal. I might mention here that I have found the use of a trans- 
osseous wire, inserted only through the external cortex by means of two oblique 
holes drilled near the inferior border at the end of each fragment, very useful 
in positioning and immobilizing the posterior fragments of the jaw. 

Kazanjian in his paper deseribes a method of immobilization for patients 
with either an edentulous mandible or edentulous maxilla or for cases of com- 
plete edentulousness. Though most patients presenting themselves for correc- 
tion of improper jaw relationship are in the younger age group, we occasionally 
have to deal with edentulous older patients, and in these immobilization is an 
important problem. Dr. Kazanjian gives good examples of such cases. I? 
should like to add to his suggestions my method of nasomandibular fixation 
useful in cases of an edentulous maxilla with or without teeth in the lower 
jaw. This method eliminates all external appliances, which are never as satis- 
factory as internal fixation and often are very uncomfortable. 

Another important point in the surgical correction of prognathism is the 
age at which this operation should be performed. This question has been dis- 
eussed in the British dental literature. It arose when Mr. Henry*® reported a 
ease of an osteotomy performed in a patient with a cleft palate, who was 16 
years of age. 

Grossmann and Green‘ stated that mandibular protrusion should not be ecor- 
rected until the time growth has completely ceased (after age of 20) no matter 
how strong the pressure from the patient and parents may be. They cite recent 
reports on relapses after Kostecka’s operation (osteotomy in neck of condyle). 
When they discussed the matter with Kostecka, he said that he would be very 
hesitant to undertake a bilateral osteotomy before the age of 21, particularly in 
eases of clefts where there is marked inhibited growth of the maxilla. In such 
eases if operated when the patient is too young, the mandible will soon out- 
grow the maxilla in its further growth and lead to a relapse. 

Gillies,’ discussing the same ease, stated that the maxilla is always under- 
developed in cases of cleft palate, whether operated upon or not. He feels 
that reduction of the size of the mandible to that of the maxilla results in a new 
type of facies, ‘‘a gullible form of improvement handed to the patient.’’ 
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THE TREATMENT OF MANDIBULAR PROGNATHISM WITH SPECIAL 
REFERENCE TO EDENTULOUS PATIENTS 





Varaztap H. KazanJian, M.D., D.M.D., Boston, Mass. 





HIS paper describes the operative procedures and postoperative care of 

four edentulous patients with prognathism. 

There are two reasons for operating on patients with an overdeveloped 
lower jaw; one is to improve the occlusion and the other is to improve the facial 
appearance. 


Discussion of Various Methods.—Surgical treatment of prognathism is 
now an accepted procedure and several types of operation are advocated. They 
may be divided into two general groups. The first consists of an osteotomy 
performed in the ascending ramus of the mandible somewhere above the occlusal 
plane of the teeth. The body of the mandible is then pushed backward to the 
desired position and immobilized until consolidation of the bone is complete. 
The second method consists of an osteotomy, the removing of a measured section 
from each side of the mandible, preferably in the first molar region. The ante- 
rior section is then held in its new position by various means. 

Improvement of the facial appearance may he accomplished by either 
procedure but greater efficiency in the masticating power of the teeth is obtained 
when the ramus on each side is sectioned and the body of the mandible is pushed 
back into its new position since no teeth have to be sacrificed. An example of 
this method is shown in Fig. 1. Measurements will show that if one decides to 
remove sections from the body of the mandible, at least one or more of the lower 
teeth on each side will have to be removed. In addition, the upper third molars 
become useless as they will not have contact with the lower teeth. On the other 
hand, if the entire mandible is pushed back by sectioning the ascending ramus, 
the upper third molars will articulate with the lower teeth, and extraction of 
any lower teeth will be unnecessary. In edentulous patients, even when teeth 
are missing, the establishment of near normal relations between the upper and 
lower alveolar process will make it possible to construct more efficient dentures. 

The objection to the sectioning of the ramus has been that in some cases 
an open-bite and sometimes nonunion of the fragments have developed. This 
is partly due to insufficient approximation of the sectioned surfaces of the bone 
and inadequate immobilization of the jaws. To overcome these drawbacks thor- 
ough immobilization of the jaws for at least eight weeks must be provided. 


Edentulous Patients 
Most of the patients we see are young adults possessing most of their upper 
and lower teeth. Occasionally, however, we see patients whose upper or lower 
teeth are missing. I have operated upon four such patients, two of whom were 
edentulous of the lower jaw and the other two in the upper. 
680 
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The choice of operative procedure does not differ from that in which the 
patient has a full complement of teeth, but the methods of immobilization of the 
jaws and postoperative treatment become more difficult. 

In two eases the patients had edentulous mandibles. A measured section 
of bone was removed from the body of the mandible on each side. The fragments 
were immobilized by direct interosseous wiring supplemented with a bite plate 
and external bandage. 

In two other cases the patients presented edentulous upper jaws. The opera- 
tion here consisted of sectioning the ascending ramus on each side and pushing 
back the entire lower fragment into the new position. To accomplish this, cer- 
tain preoperative measures for the immobilization of the jaws are necessary. 





Fig. 1.—Diagram of study models showing the distance between the two vertical lines 
as the amount of bone to be removed when the sectioning is carried out through the body of 
the mandible. If a section of bone is removed from each side of the body of the mandible, 
it will be necessary to sacrifice two teeth on each side. The upper third molars become use- 
less because of lack of contact with the lower teeth. 


Reproduction of Occlusion and Correction on Plaster Model.—The exist- 
ing relations between the upper and lower jaws are reproduced by means of 
plaster models mounted on a dental articulator. The upper model is moved to 
a more suitable relationship with the lower teeth. In this new position of the 
upper model, a bite plate is made which is supplied with metal hooks along the 
buceal aspect, and with Kingsley bar attachments (Fig. 2). A bivalved plastic 
headgear is then constructed with attachments to hold the upper denture by 
means of the Kingsley bars (Fig. 3). For the use of intermaxillary fixation 
all the teeth present in the lower jaw were connected with a cable arch wire 
in one ease (Fig. 4), while in the other a banded arch wire splint was cemented 
to the lower teeth. In addition, in both of these cases a circumferential wire 
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Fig. 2.—A bite plate to fit the upper jaw, supplied with metal hooks along the buccal 
aspect and a Kingsley bar attachment. Upper model was shifted forward to the desired rela- 
tion to the lower jaw. 
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Fig. 3.—Drawing of a Kingsley splint for the upper jaw. The mandible is forced against 
the upper jaw by means of circumferential wiring (C) passed around the anterior portion of 
the mandible. The circumferential wire is twisted labially, forming a loop; an additional wire, 
passed upward from this loop, is fastened to the upper splint (see Fig. 5). Elastics, extending 
upward from the external bars of the Kingsley splint, fasten the upper denture to a headgear. 
(From Kazanjian, V. H., and Converse, J. M.: Williams & Wilkins Company.) 
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Fig. 4.—Application of the arch wire cable. A strand of brass wire (gauge 0.020) is 
passed about the neck of a molar tooth and twisted tightly. The ends are left long, since 
this wire acts as a pivot for the following wires, and must reach to the opposite molar. 
Stainless steel wires (gauge 0.030) are then similarly attached to the other teeth and each 
successively twisted about the brass pivot wire for four or five turns. The long ends of the 
stainless steel wire are cut short, thus making a cable. This is continued until a molar on the 
opposite side is reached, and the cable is ended in a wire button. The same procedure is 
utilized for patients who have sufficient teeth in the upper jaw. Following the operation the 
upper and lower jaws are immobilized by vertical cross wires passed around the cable arch. 





Fig. 5.—Photograph showing upper bite plate retained in position by elastic bands ex- 
tending from the Kingsley bars on the side of the face to the headgear. The wire loop below 
the lower central incisors is made by twisting the ends of the circumferential wire. It is 
fastened to the upper bite plate. 
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Fig. 6.—Diagrammatic drawing of various steps in my operative procedure for sectioning the 
rami of the mandible in the correction of mandibular prognathism. 
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was passed around the symphysis, the ends of which were joined together and 
twisted to form a small loop in the bueeal groove near the frenulum. I have 
found this procedure an effective way of holding the lower jaw against the up- 
per by the use of intermaxillary wires; it releases the strain on the lower in- 
cisors (Figs. 3 and 5). 

Operation.—The operation is performed under intratracheal anesthesia. 
A wedge-shaped cork is inserted between the upper and lower teeth on each side 
to avoid trauma to the temporomandibular joints. A curved incision about one 
inch long is made below and behind the angle of the mandible (Fig. 6, A). The 
masseter muscle is exposed, cut through, and the anterior surface of the mandible 
is brought freely into view (Fig. 6, B). The retromolar fossa is located and the 
ramus sectioned transversely with a sharp osteotome, cutting the bone on a bevel 
(Fig. 6, C-E). The same procedure is used on the other side. The main reason 
for using an osteotome to cut through the ramus on a slant is to allow for ample 
surface contact of the fragments. Beveling in this fashion allows for a greater 
area of contact of the eut ends, promoting early consolidation with the lower 
fragment in its new position (Fig. 6, Ff). Bleeding, which is usually not serious, 
is controlled by packing for a few minutes. The cut ends of the masseter mus- 
cle are sutured and the skin wound is closed. While the patient is under anes- 
thesia, the plaster headgear and upper denture are applied and the lower jaw 
is retained in its new position by elastic bands extending from the Kingsley 
bar to the headgear. Later, after the patient is free from the effects of anes- 
thesia, the lower jaw is fastened to the upper plate with stainless steel wires. 





Fig. 7.—Appearance of patient prior to operation (Case 1). 


Immobilization of the jaw is maintained from eight to ten weeks. It 
should be noted that even though the bite plate on the upper jaw is attached 
to the headgear it cannot be as secure as the natural teeth, yet this retention 
seems to be satisfactory. 
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Case Reports 


Case 1.—This 32-year-old woman (D.8.) with edentulous upper jaw and 
partly edentulous lower jaw (molars were missing) is shown in Fig. 7. Prior 
to the operative treatment, the patient had appliances constructed at the 


Harvard School of Dental Medicine, similar to those described in Figs. 1, 2, 


3, and 4. 





Fig. 8.—Postoperative photograph showing the occlusion and new denture (Case 1). 





Fig. 9.—Preoperative photograph of patient (Case 2). 


On Nov. 6, 1948, the operation was performed as described in the text. 
The upper and lower jaws were immobilized for a period of two months and 
eventually an upper denture was constructed (Fig. 8). 


Case 2.—This male patient (M. T.), 29 years old, had developed marked 
mandibular prognathism (Fig. 9). He had lost his upper teeth a few years 
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previously and was wearing a full upper denture mainly for appearance, as 
the denture had contact only in the region of the third molar (Fig: 10). The 
preoperative procedure consisted of construction of splints similar to those 


shown in Figs. 2, 3, and 4. 


— | 





Fig. 10.—A, Patient has been wearing a full denture for appearance (Note the open- 
bite). B, Position of the edentulous upper jaw in relation to the lower, prior to 
operation. 





Fig. 11.—Postoperative appearance of the patient. Incision line below the angle of the 
jaw is still visible but is seldom conspicuous. Patient was supplied with an artificial upper 
denture in harmony with the normal occlusion of the teeth. 
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The operation was performed on May 20, 1946. It consisted of bilateral 
sectioning of the ascending rami of the mandible as described in the text. The 
lower jaw was forced against the dental bite plate which was held firmly in 
position by an external Kingsley splint. 

Postoperatively, the jaws were immobilized for a period of two months. 
His new full upper denture provided good occlusal contact with the lower teeth 
(Fig. 11). 


Summary 


The reason for operating on patients with mandibular prognathism is to 
improve the facial appearance and the functional efficiency of the jaws. In 
edentulous patients the operation is justifiable in order to improve the rela- 
tion between the upper and lower alveolar processes, thus making it possible 
to construct more efficient and better-fitting dentures. 

In edentulous patients the methods of immobilization of the jaws and 
postoperative care become more difficult unless adequate splints are made 
prior to operation. 

Preference is given to cutting through the ascending rami and pushing 
back the entire mandible to its new position. The main reason for this pro- 
cedure is that it gives greater masticating surfaces since no teeth have to be 
sacrificed. The operative procedure described in this paper provides for 
greater surface contact of the fragments, which prevents nonunion. 


The appliances for the patients described in this paper were constructed at the Harvard 
School of Dental Medicine under the direction of Dr. Levon K. Daghlian. 

















A NEW SURGICAL METHOD FOR CORRECTION OF PROGNATHISM 
OF THE MANDIBLE 





FRANCIS SkaLoup, M.D., D.D.S.,* Bupapest, Hungary 





HE main advantage of the method to be described is that it may be per- 

formed without any incision or puncture on the skin of the face. A large 
ligature needle is passed along the inner side of the ramus in order to insert 
the Gigli saw. This method has become popular with patients who have an 
aversion to a sear on the face. 

Some surgeons, however, prefer to perform the operation in the horizontal 
ramus by means of a large incision below the jaw. With this there exists the 
danger of permanent anesthesia when cutting the alveolar nerve and artery. 
The anesthesia may disappear later, but it also may remain in some cases. 

By using this new operative method, it is not necessary to use a skin in- 
cision, because the saw is passed through a small intraoral incision, avoiding 
the exposed inferior alveolar nerve and blood vessels. 

This way injury to other soft tissue can also be avoided and the ramus 
ean be bisected at the wanted level. Fracture of the saw is almost completely 
eliminated because there is no need of bending it. In case of fracture or wedg- 
ing of the saw, a new one may be easily inserted. 


Technique of Operation 


Local anesthesia is used. The needle is inserted on each side similarly as 
in the case of conduction anesthesia for the lower alveolar nerve. It is passed 
along the inner surface of the mandible until it reaches the skin at the lobe 
of the ear, where the remainder of the anesthetic fluid is deposited. The injec- 
tion helps to separate the soft tissues from the inner side of the ramus. 

A vertical incision is made along the anterior margin of the ramus down 
to the bone (Fig. 1). By blunt dissection the inner surface of the ramus is 
laid bare, penetrating to the pterygomandibular space and pushing the perios- 
teal elevator up toward the mandibular noteh and then on downward until 
the inferior alveolar nerve and vessels are exposed (Fig. 2). 

A straight ligature needle (Fig. 3), 3 mm. wide and constructed especially 
for this purpose, is inserted and passed backward close to the inner surface 
but above the nerve and vessel, as far as the posterior margin of the ramus 
(Fig. 4). ; 

From this point the needle is to be passed 1 em. further in the subeutane- 
ous tissue until it reaches the skin behind the lobule of the ear. It is pushed 
through the skin, after which the Gigli saw is attached by means of a ligature 
wire (Fig. 5). The needle is drawn back, thus inserting the saw into the oral 
incision. The handles are now attached to the Gigli saw, and while protecting 


*Assistant of the Dental Clinic of the Budapest University. 
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Fig. 1.—Intraoral incision. Fig. 2.—Opening of the pterygomandibular 
space. 




















Fig. 3.—Ligature needle constructed for Fig. 4.—Passing of the ligature needle. 


the operation. 
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the lip by means of a cheek retractor the ramus is divided by slow and con- 
stant motions (Fig. 6). The ramus having been sectioned, the intraoral in- 
cision is sutured by means of two silk ligatures; suturing the small wound 
behind the ear is not necessary. 





Fig. 3. 


Fig. 7.—Drilling of hole for the wire ligature. 
Fig. 8.—Passing the wire ligature over the mandibular notch by means of Reverdin’s 
needle. 








Fig. 9.—Tieing the wire ligature. 


The operation is performed on the other side in a similar manner, after 
which the mandible is pushed backward into the desired position. Splints 
previously prepared are applied to the upper and lower dental arches, and 
the teeth are held in occlusion by intermaxillary wiring, so immobilizing the 
anterior part of the mandible. 

It is known that intermaxillary fixation following this kind of operation 
has to be maintained for a longer duration than in cases of ordinary mandibu- 
lar fractures. Two months of complete fixation and elastie fixation by rubber 
bands for three months are recommended. Owing to the small part of the sur- 
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faces in contact following this operation, the new connection remains weak 
for a considerable time, the upper part being always displaced and slanted by 
the temporal muscle. 

The described method seems to be especially advantageous for applying 
bone ligatures for fixation of the fragments. These make it possible to obtain 
a more accurate adaptation of the sectioned surfaces and so decrease the time 
of fixation. In order to apply these ligatures, a hole need be drilled only in 
the lower part, through the anterior margin of the ramus (Fig. 7). Instead 
of a hole in the upper part the wire ligature is passed over the mandibular 
notch by means of Reverdin’s needle (Fig. 8) and tied (Fig. 9). 





Fig. 10.—Patient before operation. Fig. 11.—Patient after operation. 


The sole delicate phase of the method is the intraoral approach and the 
possibility of infection. The administration of penicillin, pre- and postopera- 
tively, for five days, diminishes the possibility of this complication; otherwise, 
the loeal reaction is quite slight owing to the sparing of the soft tissue and 
vessels. The patients recover quickly from the operation; the small wound 
behind the ear heals quickly and after a few weeks is not perceptible. The 
result of the operation is shown by the patient reproduced in Figs. 10 and 11. 


Summary 
In order to correct mandibular prognathism a new operative method is 
deseribed for the sectioning of the ramus of the mandible. 
The intraoral approach through the pterygomandibular space by means 
of an incision of 2 em. in the retromolar fossa allows the visualization of the 
inferior alveolar nerve and vessels. <A ligature needle is used to introduce 
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the Gigli saw along the inner surface of the ramus and through the skin be- 
hind the ear. 
Using the same incision, the sectioned bone fragments can be fixed in the 


correct position by wire ligatures. 

The advantages of the described method are that no incision is made on 
the skin of the face, and injury to the inferior alveolar nerve and blood vessels 
is avoided. 














FUNCTIONAL RETENTION IN PREANGULAR RESECTION FOR 
MALOCCLUSION IN PROTRUSION OF THE MANDIBLE 


Stuart ScouGau.L, M.B., Cu.M.(Syp.), ANp Gorpon CoLvin, M.B., B.S.(Syp.), 
M. Cu. OrtH.(L’Poou.), SYDNEY, AUSTRALIA 


ITE distinguishing features of protrusion of the mandible with malocclusion 
are readily appreciated. 


General Consideration; 


Surgical techniques previously devised for the treatment of this deformity, 
whether performed in the ramus or body of the mandible, rely upon immobiliza- 
tion of the jaws by dental splints in their aim to maintain correct occlusion, 
and the fragments in satisfactory position. This has necessitated involved pre- 
operative dental preparation, and postoperatively required the patient to submit 
to the undeniable discomforts resultant upon complete fixation of the jaws. 
With such methods, the relative instability at the osteotomy site tends to in- 
accurate apposition and difficulties in union. 

We seck to overcome these objections by employing longitudinal intra- 
osseous fixation by Kirschner, wire for exact and rigid immobilization of the 
fragments (Figs. 1 and 2). Such fixation depends upon the type of Kirschner 
wire and its manner of insertion, which will be dealt with in detail under opera- 
tive technique. This procedure allows temporomandibular function for nutrition 
and speech, enables oral toilet, and provides satisfactory conditions for early 
union. 

This method, performed in the body of the mandible, also provides more 
efficient control of the posterior fragment for purposes of occlusion. 


Bone Growth Control 


In general, the established condition of protrusion with malocclusion which 
reaches 0.5 em., or more, should receive surgical consideration. The question 
might be examined in relation to preventive methods applicable at the time of 
onset of the condition or in its early stages. Since the typical causation of such 
protrusion is probably endocrine, some method may eventually emerge on that 
basis, which will control not only the mandible, but also the other skeletal mani- 
festations of the pituitary lesion. 

In the meantime, another possible avenue is control of local growth, having 
some analogy to the control in long bones. In the latter, this is achieved by a 
critical pressure exerted on the epiphyseal plate or by its surgical ablation. The 
method of growth in the long bones of the skeleton is by ossification in cartilage, 
and this bone growth, which takes place at the periphery of the epiphyseal plates, 
ean be diminished about the whole circumference, resulting in a shortening of 
the limb. Growth ean be brought to a standstill, and then, at a later date, be 
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permitted to function again. This control is dependent upon the fact that at 
some critical pressure upon the epiphyseal plate, the growth factor is prevented 
from functioning. In surgical practice this pressure on the long bones is 
attained by stapling across the epiphyseal plate (Fig. 3). Removal of the 
stapling at a suitable time allows growth to proceed again. When sufficient 
staples are inserted at the circumference of the plate, the total growth of the 
limb is diminished for the period of the stapling. The same principle can be 
used to control angulation at the growing end of the bone by the use of stapling 
to slow the growth of one side only. 


Fig. 1. 





Fig. 2. 
Fig. 1.—Immediate postoperative radiogram of left side of the mandible, showing align- 


ment and the position of the Kirschner wires relative to the inferior dental canal and the 
lower border of the mandible. (Case 4.) 


Fig. 2.—Verticosubmental view showing Kirschner wires in situ. (Case 3.) 


Finally, growth may be brought to a complete and permanent standstill 
either by continuance of the stapling method or surgical ablation of the 
epiphyseal plate. The limb then ceases to grow in so far as it is dependent upon 
that growth center.’ © * ® 13 
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In the mandible, growth is by ossification in membrane, with the omission 
of the primary cartilaginous stage, differing to that extent from ossification in 
cartilage. 

A wide literature is at our disposal on bone growth in the mandible from 
the broad biologie background of evolutionary, genetic, environmental, anatomic, 
and histologic aspects.” 5 2° 14141620 This problem of bone growth in the 
mandible presents special difficulties, and our knowledge may be extended by 
experimental growth control. Research along these lines has been initiated in 
association with the Anatomy Department, University of Sydney. 





Fig. 3.—Lower end of femur showing position of epiphyseal plate with bilateral insertion of 
staples. 


What, for instance, would be the effect on the shape and length of the 
mandible by the control of the growth center in the condyle, either temporarily 
or permanently, during some stage in the growth period,’ and how would this 
act in a ease of commencing protrusion? The effect of disease, injury, or trauma 
at operation at the condylar center is discussed by Rushton (1944),"* Engel and 
Brodie (1947), and Wang-Norderud and Lossius (1948).1° What also would 
be the effect of surgical ablation or control of the area of subperiosteal apposi- 
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tion along the posterior border of the ascending ramus, in conditions of normal 
and abnormal bone growth? This additional information might provide sugges- 
tions for the ultimate control of protrusion in its early stages. 


Historical 

While protrusion may exist with other abnormalities requiring separate 
or concurrent operative approach, the condition will be discussed here in the 
simple form. From the historical angle, it will be seen that the present methods 
have evolved through a multiplicity of procedures over a long period. 

Kostecka’? gave the results of his procedure in 1934, where he listed the 
numerous previous methods and stated that they are too complicated, attended 
with technical difficulties and the possibility of injuries to the nerves and blood 
vessels. He then detailed his method of dividing with a Gigli saw the bone 
between the center of the sigmoid notch and the posterior edge of the mandible 
about halfway between the condyle and the angle. While claiming safety and 
ease of technique for this operation, he stated that often great force is necessary 
to push the mandible back. In addition, he added his opinion that no one 
method is universally applicable. This type of osteotomy requires immobilization 
of the jaws by dental splints for about twelve weeks and then elastic control 
until the fragments are stabilized. 

There are numerous other modifications of surgical treatment in the 
ascending ramus, such as the postangular sliding osteotomy of Winter. 

Winter, Winter, and Winter,” discussing the surgical correction of protru- 
sion, December, 1949, stated their belief that the method of sectioning the mandi- 
ble directly above the angle of the jaw has certain distinct advantages over other 
procedures, although they admitted some disadvantages. They claimed that 
there is no significant scar formation at the incision or fracture site, no risk in 
regard to the facial nerve or parotid gland, and no oral contamination. They 
used dental fixation for retention of position. The authors stated that complete 
regeneration of the mandibular nerve takes place, and that the vitality of the 
teeth is not affected. The bone section is done with a Gigli saw, but the upper 
fragment is not controlled. A fixation period of ten weeks is the practice. In a 
series of 50 results, three cases of fibrous union were reported. 

Ostectomy of the horizontal ramus was first performed by Hullihen in 
1849 and then by Blair in 1897, following which this site has been selected by 
numerous other surgeons. 


Basis of Present Procedure 


Our preference for the body of the mandible as the site for the resection 
followed our experience with intraosseous fixation by Kirschner wire in fracture 
of the edentulous mandible. Over a long series of treatments this method, while 
allowing free temporomandibular function, gave regular firm fixation as illus- 
trated by the results of experiments recorded in Table I. The fixation is clear of 
any significant complications, and offers safety in anesthetic recovery. This 
intramandibular method evolved in 1939, following an inquiry by Prof. A. J. 
Arnott on the possibility of skeletal fixation in such fractures. The paper giving 
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details and results of this procedure was presented by one of us (S. S.) at a 
combined meeting at The United Dental Hospital, Sydney, in 1943. This method 
constitutes the basis of the present procedure for protrusion. 


TABLE I 








Transverse Holding Capacity of Kirschner Wire in Fracture of Sheep Rib. 

1. Rib piece 2 inches long, force acting for 3 minutes continuously. 

2. Material compared with human mandible has thinner cortex and less cancellous 
bone. 





A. 





DEFORMING FORCE 





| 
| 
~ | 


TYPE OF WIRE NONDEFORMING FORCE (BENDING OR DISRUPTION ) 
One thin wire 5 Ib. | 12 Ib. 
Two thin wires 8 lb. 14 Ib. 
One medium wire 12 Ib. 16 Ib. 
One large wire 40 Ib. 50 Ib. 
Two large wires 50 Ib. 60 Ib. 








B. 1. With denture overlying, and transverse force applied across the denture, the 
sheep rib crushed before deformation at the fracture site. 
2. Using a similar calf rib fracture, with overlying denture, a force of 170 Ib. 
eaused no deformation. 





The freedom of temporomandibular function from the time of operation is 
of great comfort to the patient (Fig. 4), but should the necessity arise, it also 
allows intermittent or continuous dental fixation by splints. 





Fig. 4.—Patient in Case 4 using a toothbrush early after operation. 


We are supported in our selection of this site by Thoma, who in his treatise 
on Oral Surgery, 1948, gave an exhaustive analysis of the reasons for his pref- 
erence in selecting the body of the mandible as the optimum site for resection in 
protrusion of the mandible with malocclusion. Thoma mentioned the possibility 
of retention in this type of ostectomy by transosseous wiring or plating without 
additional fixation. The latter method is discussed by Sturgis and Holland 
1946.27 using a four-serew Sherman plate bilaterally. Our own experience of 
plating in orthopedic work suggests that superficial sites are less favorable for 
plating. The contour of the mandible, and the length of the plate and screws 
present obvious difficulties. 
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Dingman (1946)* recommended, when the corresponding tooth is removed 
prior to operation, that the section of alveolus above the neurovascular bundle 
should be removed. Then about four weeks later, at the main procedure, only 
that part of the mandible below the neurovascular bundle requires resection, 
thus avoiding compounding the operative field into the mouth and preserving the 
neurovascular bundle. 

We have not found it desirable to adopt this procedure. Following transec- 
tion, regeneration of the nerve has been satisfactory. On no occasion have we 
experienced any complication from oral sepsis, now more remote with prophy- 
lactic chemotherapy, and the tissues filling this gap at the end of several weeks 
would tend to make accurate apposition and alignment difficult and militate 
against union in that area. 


Operative Technique 


The entire procedure is performed by an extraoral approach. An incision 
of approximately three inches in length is made below and parallel to the body 
of the mandible, advantage in cosmetic effect being gained by its placement in 
a natural crease. 

The platysma is split, down to bone, in the direction of its fibers by the 
Halsted technique, and wide retraction made in the line of the skin incision. 
The periosteum on the lateral surface of the body of the mandible is incised 
longitudinally just above the inferior mandibular margin and the bone exposed 
subperiosteally. 

With the aid of a template, determined by orthodontic considerations, the 
bone is first transected posteriorly for more effective control of hemostasis. 

Transection is made at a right angle both to the plane of occlusion and to a 
tangent to the mandible at the point of section. Anterior transection is made 
parallel to the plane of the posterior section unless otherwise indicated and the 
segment is removed. 

A saw-cut mark is placed on the cut edge of the anterior fragment, indicat- 
ing the correct direction for emergence at the required level. Determination of 
the site of entry of the Kirschner wire into the anterior fragment is then made 
so that it enters approximately 114 inches distal to the osteotomy site. 

The site and direction of entry in the anterior fragment are prepared by 
superficially channeling the cortical bone with suitable dental burs. Orientation 
in the opposite plane is determined from the observations of an assistant. The 
wire is then driven along the prepared channel into cancellous tissue, to emerge 
in the gutter of cortical bone beneath the dental canal. 

There is appreciable variation in the distance between the dental canal and 
the cortex of the inferior border of the mandible and, in a few cases, it may not 
be possible to keep the wire below the canal. 

The fragments are then aligned and the Kirschner wire driven into the 
posterior fragment for a distance of 114 inches (Fig. 5). The Kirschner wire 
is cut short and punched flush with the bone surface (Fig. 6). 

Using an appropriate template, the procedure is repeated on the opposite 
side. 
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Fig. 5. 
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Fig. 6. 
Fig. 5.—Showing method of using guide tube for insertion of Kirschner wire (bone- 
holding forceps omitted for clarity). A shorter tube and wire are now used. (See Fig. 8.) 


Fig. 6.—Prior to closure of wound, the Kirschner wire, cut short and driven flush with 
the cortex, is not visible, 
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The cancellous tissue content of the mandible varies, particularly diminish- 
ing in age, and reaching a minimum in the pencil-like, marble quality of the 
edentulous mandible. Since the holding quality of the Kirschner wire is at a 
maximum in good cancellous tissue, the conditions for adequate retention are 
optimum at the age of election of the operation for this deformity. Hence the 
Kirschner wire may lie practically within cancellous tissue. In the small pro- 
portion of cases where the cancellous content is low, the point of the Kirschner 
wire may be driven through the cortex as well, to compensate the diminished 
holding capacity. 

Sponge compression dressings are then employed for hemostasis and the 
control of swelling. These dressings are removed on the third day, and the 
wound covered with a coating of plastic skin. This, with the absence of all 
intraoral and extraoral impedimenta, is most acceptable to the patient, per- 
mitting an early resumption of social activities. 

Alternate sutures are removed on the fourth day and the remainder about 
the seventh day, and the subsequent healing results in an almost invisible sear. 





Fig. 7.—The upper one of these models of Kirschner wire shows the obliquely cut point used 
in this technique in contrast to the diamond point in more common use for general procedures. 


Special Requirements of Kirschner Wire and Guide 

Wire.— 

1. It must possess optimum rigidity in relation to flexibility. 

2. It should be electrically equipotential with bone. 

3. The perforating end should have an oblique cut at an angle of 45° 
(Fig. 7). 

4. The cutting point gauge should not be greater than the body gauge 
(Fig. 7, upper model). 

5. It should have sandblasted surfaces. 

Guide 
The guide consists of a simple tube with a diameter just large enough to 


allow the wire freedom of turning. This tube is controlled by a removable 
T-shaped holding foreeps (Fig. 8). 
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If placed correctly in the mandible, the Kirschner wire cannot wander, and 
the slight deformity caused to the end of the wire when cut flush with the outer 
cortex prevents its further ingression. Unless there is special indication for its 
removal, the wire is left in situ, but, if necessary, is readily removable through 
a small incision. 





Fig. 8.—Showing wire, tube, and holding forceps as at present employed. 





A, B. 


Fig. 9.—A, Case 1 before operation; B, Case 1 after operation. 


Case Reports 
Case 1.—The patient was Mrs. A. S. She was operated upon April 6, 1945. 
Her age in August, 1950, was 24 years, weight, 154 pounds, height, 5 feet, 7 
inches. (Fig. 9.) 
She stated that her parents first noticed that her bite was irregular at 
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about the age of 7 when the permanent teeth began to erupt. She thinks this 
occurred about the same time as she was operated upon for removal of two 
glands in the neck, necessitated by a persistent swelling following the extraction 
of a lower left molar tooth. 

The protrusive bite worried the patient’s parents, but as they lived in the 
country until she was 16 and the local dentist said that nothing could be done, 
no further treatment was considered. At the age of 19 she visited a suburban 
dentist requesting the extraction of her upper teeth and the construction of a 
denture to correct the occlusion. He referred the patient to our hospital where 
the operation was performed. 





A, B. 


Fig. 10.—A, Case 2 before operation; B, Case 2 after operation. 


She was an only child; her parents were of normal appearance except that 
her father had a full lower lip. The patient also showed this characteristic. No 
other medical history or endocrine abnormality was disclosed. The radiologist’s 
report on the skull follows: ‘‘No osseous lesion detected in the base of the 
skull. The pituitary fossa is normal.’’ 

The patient was seen at the Orthodontia Department for two years after 
operation. Her dental condition at the time of this communication was as fol- 
lows: (a) bite relationship, edge to edge. (b) teeth standing: 

L. | R. 
7.54321) 12345 .7.— 
8. .54321/1234...8° 

Case 2.—The patient was Mr. R. K. C. He was operated upon Jan. 6, 1950. 
His age in August, 1950, was 29 years, weight, 133 pounds, height, 5 feet, 5 
inches. (Fig. 10.) 
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The patient was one of two children. The condition was first noticed at the 
age of 11 when it was realized that the eruption of the permanent teeth was 
delayed after a number of deciduous teeth had heen extracted. Radiograms 
taken by the dentist revealed the presence of the permanent teeth unerupted. 
During Army service an unsuccessful attempt was made to assist the eruption 
of some of the permanent teeth. He was referred to the United Dental Hospital 
of Sydney for correction of Class III malocclusion and complaining of neuralgia 
associated with the unerupted teeth. The patient’s mother had a prominent 
chin, but, to his knowledge, had no malocclusion. The mother and father have 
been wearing dentures for many years. The family medical history is interest- 
ing; the condition of craniocleidodysostosis oceurred. The patient, his younger 
brother, and his mother’s brother were all affected. His brother was even more 
affected than the patient although there was no report of his bite being pro- 
trusive. Radiologist’s report on skull was: ‘‘The pituitary fossa is normal.’’ 

Prior to operation, all remaining erupted and impacted upper teeth and 
also a number of lower teeth were removed. The patient at the time of this 
communication was wearing a full upper and partial lower denture. Two lower 
central incisors and a lower right lateral incisor were in normal position. 
There were signs of the lower right canine and first premolar and the lower 
left canine erupting. Bite relationship was normal. 





Fig. 11. Fig. 12. 

Fig. 11.—Case 3 before operation. 

Fig. 12.—Case 3 showing the malocclusion of the teeth before operation. 

Case 3.—The patient was Mr. B. C. G. He was operated upon Nov. 1, 
1949. His age in August, 1950, was 23 years, weight, 180 pounds, height, 
6 feet, 314 inches. (Figs. 2 and 11 to 14.) 

The patient stated that the deformity was first noticeable about the age of 
11 and seemed to progress until about 17, remaining stationary thereafter. His 
general growth also ceased about this age. His family first noticed the condi- 
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tion but no correction was contemplated until his brother entered third year 
in the Faculty of Dentistry. 

The patient was fourth in a family of five children. The youngest, a girl, 
had similar facial appearance to the patient and, although two years younger, 
had been mistaken for his twin. However, her ocelusion was said to be normal. 
His father showed no evidence of the abnormality but his mother’s family was 
stated to have a trend toward prominent chin. There was no definite evidence 
of endocrine disturbances. The patient had large hands and feet. In playing 
the piano he could perform the feat of spanning 1/10th or 1/11th, ie., C to E 
or F. Radiologist’s report was: ‘‘The pituitary fossa appears a trifle large, 
mainly in its anteroposterior diameter. There is, however, no evidence of 
erosion of the floor or destruction of the clinoid processes. No osseous lesion 
detected in pelvis or tibiae and fibulae.”’ 


Fig. 13. Fig. 14. 
Fig. 13.—Case 3 after operation 
Fig. 14.—Case 3 showing occlusion of teeth after operation. 


The lower right second premolar was extracted prior to operation; the 
lower incisal edge was retracted 8 mm. by the operation and the bite was normal 
at the time of writing. The teeth had moved into even better relationship than 
that first anticipated. Teeth standing: 

L R. 


.. 04321 1234.6... 
... .4821 123 


Case 4.—The patient was Mrs. D. M. G. M. She was operated upon Aug. 
22, 1950. Her age in August, 1950, was 41 years, weight, 133 pounds, height, 
5 feet, 514 inches. 
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The patient thought that her parents first noticed the abnormal condition 
of her bite at approximately the age of 10. Orthodontie treatment was begun 
utilizing bands on the lower teeth and some form of removable appliance on the 
upper teeth. The duration of this treatment was uncertain, although the pa- 
tient stated, ‘‘It seemed like years.”’ 

One of two children, she stated that, although her sister ‘‘has a fair sized 
jaw, it is not protrusive’’; there was no evidence of the abnormality oceurring 
in the mother or father and the patient gave no significant medical history. 
Endocrine dysfunction was not indicated. Radiologist’s report on radiogram 
of the skull was: ‘‘No osseous lesion detected in the bones of the skull, the 
pituitary fossa is normal.’’ The patient wore a skeleton metal denture replac- 
ing the upper right central and lateral incisors and the upper right first molar. 





A, B. 


Fig. 15.—A, Case 4 before operation; B, Case 4 two weeks after operation. 


The lower left first molar was extracted prior to operation. The absence of 
both lower first molars allowed section of the mandible through that region. 
The lower incisal edge was retracted 9 mm. by the operation. Slight grinding 
of the teeth was necessary to adjust the occlusion. 

Teeth standing: 


_L. R. 
‘87. .4821 ..345... 


8. .54321 .2345.7. 





Summary 


A technique is presented, with reports of cases for rigid fixation of the 
bone fragments, after resection in the body of the mandible for protrusion of 
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the mandible with malocclusion of teeth, allowing temporomandibular joint 
function following operation. The basis of present research into mandibular 
bone growth is discussed. 
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original work and cooperation in its development, and to the members of his Staff at The 
United Dental Hospital, Sydney, particularly Mr. C. C. Croker and Mr. T. R. Corbett for 
work on the dental aspects, Dr. F. MeEncroe for the quality of the radiography, Miss N. F. 
Cordaiy, Matron Clarice Frederick and Nursing Staff, and Mr. Slater for photography. 

Our thanks are due also to the members of the Staff of the Anatomy Department, 
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CONGENITAL FISTULAS OF THE LOWER LIP 





Report of Five Cases With Special Reference to the Etiology 





YosH1I0 WATANABE, M.D., D.D.S.,* IGAKU-HAKUSHI, MASATOSHI OTAKE, D.D.S.,** 
AND Kinar Tomipa, D.D.S.,*** Tokyo, JAPAN 


Introduction 


N OUR daily practice we often see cases of malformations of the upper jaw 
| and lip, but these occur very rarely in the lower jaw and lip. Some cases 
of congenital fistulas of the lower lip have been reported in America and 
Europe since Demarquay (1845) described them first. In Japan, however, 
only one ease has been reported by Sugawara (1933) and three cases by Sato 
(1938). Hilgenreiner (1924) reviewed 54 cases, including three cases of his 
own. Therefore less than one hundred cases have been reported up to now. 

Since October of 1935 we have seen in our elinie five cases of this mal- 
formation, of which two had a hereditary history, and three cases revealed some 
interesting findings in histologic examination of serial sections of the excised 
materials. 

Case Reports 

Case 1.—T. A., a 25-year-old male printing worker, had a bilateral cleft 
lip, jaw, and palate. The cleft lip was repaired shortly after birth. He visited 
our clinic because of a phonetic disturbance. 

An operative sear from a bilateral harelip was noticed. He presented a 
retrusion of the upper lip. A pair of fistulous openings about 10 mm. deep 
could be seen symmetrically placed near the vermilion border. <A small 
amount of mueus exuded out of these openings upon digital pressure. (Fig. 
1, A.) 

On Feb. 27, 1936, the clefts were operated on, and on November 17 cuneiform 
excision of these fistulas was performed. On December 1 the patient was dis- 
charged. (Fig. 1, B.) 


Case 2.—K. U., a 28-year-old male farmer whose family history was nega- 
tive in regards to congenital malformation, presented bilateral clefts of the 
lip, jaw, and palate, which were present at birth. Cheiloplasty had been per- 
formed shortly after birth. 

An irregular sear formation due to the plastic operation was noticed on 
the upper lip, which revealed also retrusion and atrophy. A pair of miliary 
depressions were situated on either side of the midline in the red portion of 
the lower lip. Fistulas, 2 mm. deep, opened at the center of each depression, 
and ended in a cul-de-sac. Mucus exuded from these openings upon pressure. 

On Dee. 5, 1941, the Neuber-Abbe’s plastic operation of the upper lip was 
performed. <A euneiform V-shaped pedicle flap from the lower lip was trans- 
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planted to the upper lip. Simultaneously the fistulas were removed. On 
December 9 the pedicle was severed. The transplantation was successful. 
On December 30 the patient was discharged with good results. 





A, B. 
Fig. 1.—Case 1. A, Before operation; B, after operation. 





A. B. 


Fig. 2.—-Case 3. A, Before operation; B, after operation. 


Case 3.—M. Y., a 12-year-old school boy, was seen. He had a bilateral 
cleft palate, but the harelip had been closed shortly after birth. 

The upper lip presented an ugly operative scar. It retruded, which gave 
the appearance of mandibular protrusion. A pair of fistulas with a space 
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of 8 mm. were symmetrically situated on the vermilion border of the lower 
lip and terminated in small rounded projections. The fistulas were 9.5 mm. 
(r.) and 10 mm. (1.) deep. A small amount of mucus exuded spontaneously 
upon no digital pressure. (Fig. 2, A.) The upper anterior alveolar process 
and palate showed cleft formation through which the nasal septum was seen 
from the mouth. The intermaxillary bone seemed to have been removed. 
The central ineisors and left lateral incisor were missing and the right lateral 
incisor was horizontally situated and half-impacted. 

On April 15, 1947, the half-impacted right lateral incisor was extracted. 
On April 28 the patient was admitted for a gnatho-palatoplasty. On March 
30, 1948, the palate was reoperated and the fistulas were excised. On April 
8 he was discharged relieved. (Fig. 2, B.) 

Case 4.—K. I., a 64-year-old girl was admitted. She presented a heredi- 
tary history as shown in the accompanying genetic chart (Fig. 3). She pre- 
sented a median cleft of the soft palate and a fistula on the lower lip. She had 
never undergone any operation. 


OxQ @xF 
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Case IV. 
Fig. 3.—Genetic chart showing the relationship betwen Cases 4 and 5. F, Fistulas; P, cleft 
palate. 


A small pointlike eminence was seen about 5 mm. away from the midline 
to the left on the lower lip (Fig. 4, A). An 8 mm.-deep fistula opened at the 
eminence. The flow of viscid mucus was noticed from the opening. The soft 
palate and uvula showed a cleft in the midline (Fig. 4, B). 

On June 28, 1948, the patient was admitted for a palatoplasty and excision of 
the fistula. On Jey 19 she was discharged with good results. 

Case 5.—M. 'T., a 41-year-old shoemaker, visited us on July 15, 1948. He 
was the unele of the girl described as Case 4. (lig. 3.) Symmetrical fistulas 
were present, but had never been operated on. He had no other congenital 


defects. 
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A pair of blind openings, 15 mm. deep, opened symmetrically on the red 
portion of the lower lip. They showed no marked eminence; one was 5 mm. 
and the other 3 mm. deep. (lig. 5.) No operation was performed in this case. 







Histologic Examination.—In Cases 1, 3, and 4 serial sections of the fistulas 
were made and stained by hematoxylin-eosin and by van Gieson methods. 
Microscopic examination was made so as to observe the structure of the 
fistulas and their relationship to the surrounding tissue. 









A. B. 








Fig. 4.—Case 4. A, Before operation; B, showing the soft palate. 














Fig. 5.—Case 5 Val 
an 
It was found that the fistulas end in blind cul-de-saes. The epithelium of 


of the red portion extended over that of the fistulas in the area of the open- 
ings. The epithelium revealed pronounced papillae, with basal cells nearly 


of 
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Fig. 7. 








Fig. 8. 

Figs. 6, 7, 8, and 9 are photomicrographs showing 
various parts of the fistulas. Stained by hematoxylin-eosin. Figs. 6 and 
and Figs. 8 and 9 are from Case 3. 

Fig. 6.—a, Mucous epithelium of the fistula; b, mucous glands around the fistula; c, duct 
of mucous gland; d, orbicularis oris muscle. ( X75.) 

—Showing the orifice of a duct of mucous gland. a, Mucous epithelium; b, duct 
of mucous gland; c, artificially produced foid. ( X75.) 

Fig. 8.—Showing striated muscles in parallel with the longitudinal axis of the fistula. 
a, Mucous epithelium; b, bundies of small muscles surrounding the fistula. (X55.) 


Fig. 9.—a, Mucous epithelium of the fistula. (X75.) 


the cross section taken from the 
7 are from Case 1 


Fig. 
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the same as in the red portion of the lip. The cells over these layers were 
large in size and well outlined. They had small nuclei and their cytoplasm 
hardly stained. (Figs. 7, a, and 9, a.) These epithelial cells had the same 
structure as immature ones. The surface layer of epithelial cells had become 
slightly cornified in the parts of the fistulous openings. The more downward 
one goes along the fistulas, the smaller becomes the fistulous space and the 
thinner becomes the epithelium. Ducts of mucous glands (Fig. 6, b) in the 
surrounding tissue open into the lumen of the fistulas near their fundus (Figs. 
6, c, and 7, b). Around the tracts the thin layer of the tunica propria could be 
seen under the epithelium, and the submucosa could be seen under the tunica 
propria. It was noticeable that bundles of muscle fibers and mucous glands 
were scattered within the submucosa. The muscle tissue consisted of striated 
muscles. Many small bundles of muscle fibers could be observed running 
parallel with the fistulas (Fig. 8, b), and other large bundles running obliquely 
and transversely. The latter are fibers of the orbicularis oris muscle (Fig. 6, d), 
whose relationship to the fistulas was not quite elear. 


Discussion and Summary 

Nomenclature.—According to the literature seven cases of this malforma- 
tion were first described by Demarquay (1845). Murray (1860) named it 
deux petites poches ou saccules (two small pockets or pits), and Rose (1868) 
described it as a malformation and named it angeborene Fisteln der Unterlippe 
(congenital fistulas of the lower lip) afterwards. 

Since Demarquay’s account it has been described and reported by many 
authors, such as Richet (1856, 1861), Berauds (1861), Trélat (1869), Fritsche 
(1878), Lannelongue (1879), Hamilton (1881), Sympson (1882), Clutton 
(1887), Madelung (1888), Lane (1890), Zeller (1891), Miller (1896), Touchard 
(1905), Wooleombe (1905), Stieda (1906), Goldflam (1907), Guérire and 
Lacoste (1907), Unterberger (1908), Keith (1909), Dun (1909), Oberst (1910), 
De Nanerede (1912), Kahn (1913), Regnier (1913), Sohn (1913), Tood (1913), 
Toomey (1917), Ombrédanne (1920), Hilgenreiner (1924), Ruppe and Magde- 
laine (1927), Meyer (1930), Streu (1933), Fraser (1936), Ludy and Shirazy 
(1938), Griinberg (1938), and Baxter (1939). Hilgenreiner (1924) reviewed 
the previously reported 54 cases, including his own three cases, by referring 
to the extensive literature and presented a summary of them with a contribu- 
tion to the etiology. On the other hand, only one case by Sugawara (1933) 
and three cases by Sato (1938) have been reported in Japan, so far as the 
authors know. 

Various names have been adopted. In the English-speaking countries 
the terms lip pits (Blair and Ivy), congenital pits (Mead), congenital fistulas 
of the lower lip (Prinz and Greenbaum and Baxter), congenital fistulae of the 
lips (Ludy and Shirazy), congenital pits and fistulas of the lip (Thoma) have 
been applied. In France fistules congénitales de la lévre inférieure (Touchard, 
Regnier), fistule double congénitale de la lévre inférieure (Guérire and Lacoste), 
fistule double paramédiane congénitale de la lévre inférieure (Ombrédanne), 
fistules muqueuses congénitales de lévre (Ruppe and Magdelaine) are in use. 
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Angeborene Lippenfistel (Rose), angeborene Fisteln der Unterlippe (Stieda, 
Goldflam, Unterberger), angeborene Fisteln bzw. Schleimhauttaschen der Unter- 
lippe (Hilgenreiner), angeborene paarige Unterlippenfisteln (Meyer), Unter- 
lippenfisteln (Sicher and Pohl) are used in Germany. 

The authors are of the opinion that congenital fistulas of the lower lip 
(fistules congénitales de la lévre inférieure, angeborene Unterlippenfisteln) is 
the best name for the anomaly. 


Heredity.—It has long been recognized that this malformation shows a 
hereditary relationship to its incidence. 

Demarquay and Richet found the same cases in the members of three 
generations. And then Demarquay observed an interesting family line show- 
ing this malformation or harelip or their combination in two sisters’ eleven 
children (Meyer, Hilgenreiner). 

Since his summary the cases with positive hereditary history are as fol- 
lows: a daughter and her mother (Ruppe and Magdelaine), a daughter and 
her father (Sato), a father and his four children (Ludy and Shirazy). 

It is of much interest that in our Cases 4 and 5, five members ranging 
over three generations have had the same malformation. However, as stated 
by Ililgenreiner, the anomaly is sometimes so slight and is so hidden that even 
the patient or his family cannot notice it. Consequently, hereditary involve- 
ment may occur actually in more cases than those reported. 

Associated Malformations.—Most of these cases are associated with severe 
cleft formation in the area of the upper jaw, particularly bilateral clefts of 
lip, jaw, and palate. In Beraud’s and Trélat’s cases it was associated with 
clubfoot. According to Hilgenreiner’s summary, 33 cases were found as- 
sociated with cleft formation: 25 eases of bilateral cheilo-gnatho-palatoschisis 
and 8 eases of unilateral cheilo-gnatho-palatoschisis. It is worthy of notice 
that harelip can frequently be seen in some members of the same family and 
other malformations can simultaneously be found in fistula carriers (Demar- 
quay, Richet, and others). 

Out of 22 cases reported since Hilgenreiner, 14 cases were associated with 
cleft palate and two cases with either cleft of hard or soft palate (Case 4). 
Our Cases 1, 2, and 3 were associated with bilateral cleft palate. 

Congenital fistulas can occur, however, independently as seen in 16 cases 
among Hilgenreiner’s summary of 49 cases and 8 among 22 since Hilgen- 
reiner (Ruppe and Magdelaine, Meyer, Ludy and Shirazy, and ours). This 
will make a total of 18 cases out of 81, i.e., 22 per cent. 

Sex Incidence.—According to Meyer more than two-thirds of the reported 
eases occurred in female patients, and Streu estimated a similar ratio on the 
basis of the reported 48 cases: 19 of the male sex and 29 of the female sex. 
Hilgenreiner pointed out that 25 cases appeared in women among 37 cases, 
excluding congenital paramedian nipple formation. Including 22 eases re- 
ported after Iilgenreiner, the ratio will become 35 in the female sex to 24 in 
the male sex. Higher incidence in the female may be partly due to the fact 
that women will visit a doctor more frequently in case of cosmetic defects. 
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Clinical Findings.—According to the descriptions in textbooks and pre- 
vious case reports, most of these malformations are symmetrically situated 
on either side of the midline in the area of red portion or vermilion border of 
the lip. The following variations have been reported: asymmetrical localiza- 
tion (Stieda, Ruppe and Magdelaine, and our Case 4), two small rudimentary 
fistulas situated between a fistula on the left and left angle of the lip (Gold- 
flam), and one fistula situated in the midline, which is a very rare case and 
has never been reported again, except in two cases by Ruppe and Sato. 

It is of interest that all three cases of unilateral or asymmetrical fistulas 
(Goldflam, Ruppe and Magdelaine, and our Case 4) were on the left. This 
is also true of maxillary malformation seen in the Clinic of Oral Surgery of 
the Tokyo Medico-Dental College during the past eighteen years (1931-1949). 
Of 126 unilateral cases 87 occurred on the left, the condition being twice as 
common here as on the right (Yokomi). 

These fistulas can more rarely be observed in the upper lip (Feurer). 
Only 5 cases could be found in an extensive review of the literature by Ludy 
and Shirazy (Baxter). 

Appearance.—Ordinarily the fistulous opening is surrounded by a slightly 
raised wall of tissue, measuring about 2 mm. in diameter. But they may vary 
in appearance according to the grade of the malformation. 

When only slightly developed the fistulas are likely to be overlooked, because 
the lower lip is covered by an invagination. Sometimes they are so insignificant 
that probing is difficult. Even a hair-probe can hardly be inserted into the tract. 

When well developed they are visible and distinct. The lip is sometimes 
remarkably swollen, folded more or less forward, and everted. In some cases 
they are asymmetrical in appearance. <A contractile eminence on the right and 
a shallow pitlike deepening on the left (Stieda) have been described, and the 
lower lip extended in a roll on the right and a shallow furrow running from 
the right angle of the mouth to the midline, ending in a flat depression toward 
the midline (Draudt). Sometimes fold or furrow of the mucosa can be visible 
in parallel with the vermilion border, assuming the form of a transverse slit 
(Lannelongue, Trélat, Clutton). And then in this form of fistulas Hilgenreiner 
has found an important significance by which the problem of development of 
this malformation can be explained. 

Sometimes there is a transitional form to a nipple or a small prominence 
or snout-formed projection behind or upon a fistulous opening (Stieda, Rose). 
Sometimes this prominence or projection will remarkably protrude by erying 
or Weeping and it will be closed by laughing (Beraud). 

The cases associated with nipple have been reported by Hamilton, Zeller, 
and Wooleombe, and there are various kinds of the appearance of the fistulas, 
for instance, semilunar (Murray), transversely situated slit (Lane, Stieda, and 
Oberst), transverse oval form of the lip of uterus (Goldflam), and marked 
transversely situated slit-formed opening with dilating ability (Hilgenreiner). 

In our Cases 1, 2, and 3, the fistulous openings are found in the center of 
nipple-like process, and in Cases 4 and 5 the fistulas open without any nipple. 
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Length and Direction.—In most cases two fistulas may vary in length from 
) to 25 mm., ending in a cul-de-sae without any communication with each other. 
The fistulas of our Cases 1, 2, and 3 were nearly equal in length to these figures, 
but those of Cases 4 and 5 were relatively shorter, varying from 3 to 5 mm. 
In Oberst’s case they communicated at the midline, feeling each other, and 
united into a single structure. Usually both fistulas converge backward and 
downward, while they diverged in the ease of Rose, and in some cases it was 
sagittal (Touchard, Stieda). Sometimes they reach under the buccal mucosa 
of the lower lip and are palpable by means of a probe. A case showing that 
one of two fistulas branched into two cul-de-saes was reported by Miller. 

Although it was tried to take a radiogram of the fistulas by radiopaque 
media, in order to examine their direction minutely, it was unsuccessful because 
the media had been pushed out by mucous secretion in the former three cases 
and beeause the fistulas were too small to put media into them in the latter 
two cases. 

Secretion.—Hilgenreiner described that congenital fistulas of the lower lip 
are characterized by saliva secretion. Some authors reported that the secretion 
increases during mastication in the infant when crying. In general, from the 
opening, if sufficiently large, spontaneously or upon pressure, water-clear and 
viscid mucoid fluid exudes, just like that of mucous gland of the lower lip. 
It is apparent that the amount of secreted fluid usually should depend upon 
the grade of the malformation and upon the number of mucous glands opening 
into the fistulas. The flow of secretion was sufficiently copious to require ocea- 
sional wiping in each case of Demarquay and Baxter. 

In some other peculiar cases, the saliva squirts a few mm. by pressing the 
opening area (Richet), and the secretion increases at mealtime (Lane). Unter- 
berger deseribed a case completely lacking in the mucous secretion. In this 
case the fistulas are very short; only a hair-probe can be inserted and no open- 
ing of lip glands could be found histologically. No seeretion was noticed also 
in the eases by Ruppe and Magdelaine, and Ludy and Shirazy. 

In Lannelongue’s case the fistula was 1.5 em. long and 1.0 em. deep, 
being a eavity covered with mucosa, but this median cavity was not moistened 
by fluid, as no opening of the lip gland could be noticed in the surrounding 
tissue. In Sato’s ease the fistulous canal expanded to an ampulla, in which the 
fluid had onee been accumulated, and then it flew gradually out of the open- 
ing. This accumulated fluid discharged in a large amount only if the lower 
lip was pressed. 

The mucus contains desquamated flat epithelial cells, and no pathogenic 
bacteria (Goldflam), and is neutral in reaction and contains no amylase (Lane). 

In our eases secretion was more or less noticed and no ampulla was 
visible in the tracts. 





Histologic Findings.—Since Madelung (1888) made the first microscopic 
study of a specimen, Stieda, Unterberger, Hilgenreiner, Ruppe and Magdelaine, 
Meyer, Sugawara, Sato, and Baxter have described its histopathology. The 
findings in their eases do not differ from those described previously herein. 
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Stieda pointed out in addition that some of these muscular fibers situated 
in front of the fistulous opening participate in contractility of the opening. 

One of our findings had never been described before, namely, that we could 
notice the large-sized and sharply outlined epithelial cells with small nuelei and 
hardly stained cytoplasm which show the same structure as immature epithelial 
cells increasing their number actively in the embryonal stage. This might give 
us some suggestion regarding the etiology of this malformation. 

In addition, no investigators have noted that there can be found a lot of 
small bundles of striated muscle parallel to the tracts, which may be considered 
a kind of orbicularis oris muscle, as accepted by the anatomical society in 
general. But their significance cannot be completely cleared. The relationship 
of the fistulas to the orbicularis oris muscle is not clear, so far as the specimens 
of our cases are concerned. 

The findings by histologic examination concerning congenital nipples of 
the lower lip were presented by Zeller and Woolcombe, but Hilgenreiner said 
that no conclusion could be drawn from these findings. 

Etiology.—Various hypotheses have been put forward so far, which can 
be summarized as follows: 

Exeretory ducts of the glands are widened because of hypertrophy and 
transformation of the mucous glands of the lip by intrauterine diseases, such 
as inflammation or obliteration. In other words, the malformation is attributed 
to abnormal development of the glands in the embryonal period (Demarquay, 
Murray, Depaud). 

The anomaly may be caused by either abnormal invagination of the mucous 
epithelium and hypertrophy of the gland-ducts or by a secondary opening of 
the glands which have been closed during intrauterine life (Touchard). 

As the canals of the mucous gland seem to be situated symmetrically in 
this area in most cases, this malformation may be due to defective development 
(Fehlbildung) caused by deepening of these mucous glands, thus forming reten- 
tion cysts (Meyer). 

These hypotheses, however, do not explain why the anomalies are situated 
symmetrically on either side of the midline. Nor do they take into consideration 
the association with hereditary factors or other associated malformations found 
simultaneously. 

Congenital fistulas may develop in the lower lip corresponding to the mal- 
formations of the upper lip (Lane). They may be caused by the defects of 
the upper lip (Unterberger). Brophy could not account for these malforma- 
tions except on the ground of heredity. Ruppe and Magdelaine also laid stress 
on the association with the other malformations, but these hypotheses are not 
scientific. In other words, concomitance with other defects may point to genetic 
faults. . 

Phylogenetic considerations were discussed by Sir A. Keith. According 
to him on each side of the midline of the lower lip of sharks, a group of canals 
open which are connected with nerve endings found also in other fishes. It is 
possible that these labial recesses have some relationship with these two mucous 
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labial organs found in Selachii, but the matter requires further investigation 
(Brophy), although Ludy and Shirazy denied the presence of mucous canals 
or mucous labial organs in the sharks or Selachii. 

Arrested development (//emmungsbildung) due to persistence of unknown 
transitional embryonal condition (Richet) may be the cause of defective union 
of a hypothetie middle piece (Ainnstiick, or piece mentoniére de Dursy) and 
the two lateral mandibular processes, which may be analogous to the formation 
of harelip of the upper jaw (Rose). 

Trélat maintained also that an insufficient union of the bilateral halves of 
the mandible at the midline might be the etiologic factor. However, Dursy’s 
hypothesis has long been discarded. 

Epithelial pearls are said to take part in the formation of cavities and 
fistulous eanals if occurring near the epithelial margin (Xpithelleiste) during 
the early embryonal period. According to Selenka and Keibel’s studies on 
Marsupialia, or on the embryos of sheep and deer, a temporary adherence of 
the rima oris will loosen, causing the epithelial severance (E pithelverwerfungen). 
Oberst is of the opinion that this fact will explain the fistulas and pits of the 
lower lip. 

A cleaving process (Furchungsprozess), according to Hilgenreiner’s deduc- 
tion, after a study of the summaries of many eases, is concerned with the etiology, 
pointing out the connection between this malformation and the concurrent 
maxillary malformations. In other words, he concluded that the fistulas develop 
as an effort on the part of the lower lip to occlude or compensate the defect in 
the upper lip by excessive growth. However, the fistulas of the lower lip cannot 
be considered to follow cleft of the maxilla as an inevitable consequence, just 
as the latter cannot be considered to follow the former. 

The transformation theory (Umbildungstheorie) or theory of excessive 
growth is held responsible by Stieda, who pointed out that the sulei laterales 
labii inferiores may be transformed into fistulous canals as a result of excessive 
growth, though they will disappear in most eases. These sulei can be observed 
on either side of two elevations of a median furrow in the lower lip of human 
embryos. Goldflam agreed with Stieda’s viewpoint. 

However, as stated by Sicher and Pohl, this hypothesis was not based on 
histologic examinations of embryos or their serial sections, but on illustrations 
of the embryologie literatures. Therefore this hypothesis cannot be reliable. 

Huber advanced the hypothesis that during gestation pathologic fixation of 
the epithelium of the secondary notches occurs. These notches are situated on 
either side of the median notch of the lower lip. As a result of the fixation the 
deepest portion becomes buried as growth occurs, until a short sacklike tract 
lined with mucosa is found. The reason for the fixation is uncertain. Baxter 

, Supported the hypothesis of Huber. 

Cadenat deseribed that two symmetrical lateral labial furrows can be 
noticed in embryos, disappearing rapidly. A simple papillary process divides 
deux sillons peu profonds (two slightly deep furrows) which will become trans- 
formed-into canals as a result of excessive development (Ruppe and Magdelaine). 
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Sicher and Pohl examined serial sections of embryos of 5.2 mm. and more 
length histologically. They stated that a certain stage between the originally 
uniform anlage and the later uniform organ can be observed during the develop- 
ment of the mandible. At this period the mandible is divided by a median 
furrow on either side of which sulci laterales will develop which can be seen 
in embryos of 6.5 mm. length. These sulci may be reduced to dimples (fovea 
lateralis) in embryos of 8.0 mm, length. They become marked in embryos of 
9.2 mm., and then will disappear in later development. When the sulci cannot 
be united completely and cannot disappear, they will develop into lip fistulas. 
He concluded that the cause was a Hemmungsmissbildung (a malformation due 
to arrested development). 

All established theories lay stress on heredity, as shown in the above-men- 
tioned summary, though the causal agent is not clearly known, It is also appar- 
ent that our Cases + and 5 presented a hereditary history extending over two or 
three generations. 

The theory of Sicher and Pohl may be considered the most proper and 
scientific one to take into consideration. 

As a result of histologic examinations of the cases, as stated above, more 
immature cells could be observed in a part of epithelium of the fistulas than in 
the epithelium of red portion. It can be deduced from this fact that the balance 
of development between epithelium and submucosa of the fistulas has been lost 
and that the part of fovea may sink downward, changing into fistulas, while the 
submucosa should push up the part of fovea in normal cases. The fibers of the 
connective tissue usually run parallel with the epithelial layer in order to re- 
tain the surrounding tissue but if only they were proved to run vertically to 
the surface of the lip in the area of the fistulas, the formation of the fistulas 
could be more clearly explained and better understood. Of course, further in- 
vestigation is required in this respect. 

In addition, when the maxillary processes are underdeveloped, resulting in 
the defects of the maxilla, the mandible on the whole may be considered to be 
underdeveloped likewise. 

Treatment.—The methods generally recommended are surgical excisions 
by one of the following procedures: 

1. The excision of a V-shaped piece of tissue from the wall of the fistulous 
tract at the inner surface of the lip (Demarquay). 

2. The elliptic incision about the fistulous opening parallel with the labial 
margin or the vermilion border of the lip (Lannelongue, Hilgenreiner, Ruppe 
and Magdelaine). 

3. The method of communicating the fistulous tracts with the oral cavity 
through an intraoral window (Rose). 

4. The method by which the roof of both pits is removed and the wound in 
the mucosa is sutured with fine catgut (Meyer). 


All the methods except the second have the following disadvantages. The 
first causes restriction of the mouth opening as a result of sacrificing part of the 
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lower lip when associated with harelip. The third results in a failure in most 
cases, and the fourth presents the possibility of a mucous cyst developing post- 
operatively. 

Consequently, it would seem that the second method is the most advan- 
tageous one. It has been used in Cases 1, 3, and 4. In Case 2 the fistulas were 
removed simultaneously with Neuber-Abbe’s plastic operation of the lip with 
satisfactory results. 

When the fistulas are small and little fluid is secreted, Baxter recommended 
the insertion of a fine wire electrode into the lumen. The lining membrane, in- 
eluding the adjacent glands, may be thus destroyed by electrocoagulation. 
3axter also recommended a simplified operation: by coloring the traet with 
methylene blue and filling it with low melting paraffin, dissection of the dis- 
tended tract is facilitated. 

Conclusion 


1. Five cases of congenital fistulas of the lower lip are presented. 

2. Sometimes they appear in several members of a family and in several 
generations, as shown in our Cases 4 and 5. 

3. It is frequently associated with cleft formation of the upper jaw (66 
per cent), but rarely appears independently (22 per cent). This is illustrated 
by Case 5. 

4. It is seen more frequently in the female sex than in the male sex; the 
rate is 35 to 25, although our cases present one female and four male. 

5. Usually the lesion is situated symmetrically on either side of the mid- 
line of the lower lip, terminating in a small round projection. Water-clear and 
viscid mucus, which has been excreted from the mucous glands, exudes from 
the openings. 

6. Epithelial cells in the fistulas show the same structure as immature 
epithelial cells in the embryonal stage. This suggests a new idea concerning 
the etiology. 

7. Surgical elliptic excision is recommended. 


Appreciation is gratefully expressed to Dr. Heizo Nakamura, Professor of Oral 
Surgery, Tokyo Medico-Dental College, for the presentation of Case 1 and for his kind 
advice. The assistance of Dr. Tadao Kirino, Assistant Professor of Anatomy, Tokyo 
Medico-Dental College, who offered many suggestions, is also gratefully acknowledged. 


\ 


1. Baxter, H.: Congenital Fistulas of the Lower Lip, Am. J. Orthodontics and Oral Surg. 
(Oral Surg. Sect.) 25: 1002-1007, 1939. 

2. Blair, V. P., and Ivy, R. H.: Essentials of Oral Surgery, St. Louis, 1936, The C. V. 
Mosby Company, p. 515. 

3. Brophy, T. W.: Cleft Lip and Palate, Philadelphia, 1923, P. Blakiston’s Son & Co., 
pp. 66-68. 

{, Cadenat: Recherches sur l’embryologie et la pathogénie du bee-de-liévre, Thése, Tou- 
louse, 1924. (Cited by Ruppe and Magdelaine.) 

5. Demarquay, J. N.: Gaz. méd. de Paris 13: 52, 1845. (Cited by Hilgenreiner.) 

6. Feurer, G.: Angeborene Oberlippenfistel, Arch. f. klin. Chir. 46: 35, 1893. 

7. Fraser: Angeborene doppelte Unterlippenfistel, Dent. Mag. a. Oral Topics, 1936, No. 8. 
(Cited by Wassmund.) 

8. Goldflam, S.: tin Fall von angeborenen Fisteln der Unterlippe, Miinchen. med, 
Wehnschr. 54: (Jg. Nr. 2): 74-75, 1907. 


References 








36. 
37. 
38. 


WATANABE, IGAKU-HAKUSHI, OTAKE, AND TOMIDA 


. Griinberg, S.: Beitrag zur Kasuistik der kongenitalen Unterlippenfisteln, Med. Diss., 


Miinster, 1938. 


. Hilgenreiner, H.*: Die angeborenen Fisteln bzw. Schleimhauttaschen der Unterlippe, 


Deutsche Ztschr. f. Chir. 188: 273-309, 1924. 


. Huber: Ann. Surg. 56: 400, 1912. (Cited by Baxter.) 

. Keith, A.: Brit. M. J. 2: 363, 1909. (Cited by Brophy and Baxter.) 

. Lannelongue: Bull. de la soc. de chir. de Paris 2: 642, 1879. (Cited by Hilgenreiner.) 
. Lexer, E.: Garré, Kiittner, and Lexer’s Handb. d. prakt. Chir. (Bergmann et al.), ed. 


5, Stuttgart, 1921, Ferdinand Enke, vol. 1, pp. 562-563. 


. Ludy, J. B., and Shirazy, E.: Concerning Congenital Fistulae of the Lips, Internat. 


Clin. 3: 75, 1938. (Cited by Baxter.) 


. Madelung: Zwei seltene Missbildungen des Gesichtes, Arch. f. klin. Chir, 37: 271, 1888. 
. Mead, S. V.: Diseases of the Mouth, ed. 3, St. Louis, 1928, The C. V. Mosby Company, 


. 335. 


. Meyer, P.: Ueber die angeborenen paaringen Unterlippenfisteln, Deutsche Ztschr. f. 


Chir. 229: 391-395, 1930. 


. Murray, J.: Brit. & Foreign Medico-Surg. Rev. 26: 502, 1860. (Cited by Hilgenreiner.) 
. De Nancrede, C. B. G.: Bilateral Congenital Fistulae of the Lower Lip, Ann. Surg. 56: 


400, 1912. 


21. Oberst: Ueber die angeborene Unterlippenfisteln, Beitr. z. klin. Chir. 68: 795, 1910. 
. Ombrédanne, L.: Fistule double paramédiane congénitale de la lévre inférieure, Bull. 


et mém. de la soc. de chir. de Paris 46: 261-263, 1920. 


. Prinz, H., and Greenbaum, 8S. 8.: Diseases of the Mouth and Their Treatment, Phila- 


delphia, 1935, Lea & Febiger, pp. 468-469. 


. Regnier, A. L. E.: Des fistules congénitales de la lévre inférieure, Thése 1004, Nancy, 


1913. (Cited by Hilgenreiner.) 


. Rose, E.: Ueber die angeborene Lippenfistel und den Unterlippenriissel, Monatschr. f. 


Geburtsh. u. Frauenkrh. 32: 99, 1868. 


. Ruppe, C., and Magdelaine, J.: Fistules muqeuses congénitales des lévres, Rev. de 


stomatol. 29: 1-8, 1927. 
Sato, K.: Three Cases of Congenital Fistulas of the Lower Lip, Jap. J. Orthopedics 
(Nihon Seikei-Geka Gakkai Zasshi) 13: 581-584, 1938. 


. Sicher, H., and Pohl, L.: Zur Entstehung des menschlichen Unterkiefers (Ein Beitrag 


zur Entstehung der Unterlippenfisteln), Ztschr. f. Stomatol. 32: 552-560, 1934. 


. Sohn, A.: Beitrag zur Kenntnis der angeborenen Unterlippenfisteln und ihrer Entste- 


hung, Inaugural Dissertation, Leipzig, 1913. (Cited by Sato.) 


. Stieda, A.: Die angeborenen Fisteln der Unterlippe und ihre Entstehung, Arch. f. 


klin. Chir. 79: 293, 1906. 
Stieda, A.: Denker and Kahler’s Handb. d. Hals-Nasen-Ohrenhlk., Berlin, 1926, Julius 
Springer, vol. 2, p. 395. 


. Streu, K. H.: Beitrag zu. den kongenitalen Unterlippenfisteln, Inaugural Dissertation, 


1933. (Cited by Sato.) 


. Sugawara, Y.: A Case of Harelip Associated With Congenital Fistulas of the Lower 


Lip, Jap. J. Orthopedics 9: 27-30, 1933. 


. Thoma, K. H.: Oral Pathology, St. Louis, 1944, The C. V. Mosby Company, pp. 269- 


27 


i. 
. Touchard, R. L. E.: Sur les fistules congénitales de la lévre inférieure, Thése, Bor- 


deaux, 1905. (Cited by Hilgenreiner. ) 

Unterberger: Zur Kenntnis der angebornene Fisteln der Unterlippe, Berlin. klin. 
Wehnschr. 45: 18, 1908. 

Wassmund, M.: Lehrbuch der praktishen Chirurgie des Mundes und der Kiefer, Leip- 
zig, 1939, J. A. Barth, Abt. H. Meusser, vol. 2, p. 252. 

Yokomi, Y.: Statistical Observation on Clefts of the Lip and Palate at the Tokyo 
Medico-Denta] College, J. Dent. (Shikagaku Zasshi) 7: 39-41, 1950, : 


*All the previous literature can be seen in Hilgenreiner’s. 














































PRINCIPLES AND TECHNIQUE OF EXODONTIA* 


FRANK W. Rounps, A.B., D.D.S., D.Sc.(Hon.), Boston, Mass. 





(Continued from the May issue, page 572.) 
Impacted Mandibular Third Molars—Operative Technique 


Kk WILL now assume that all the essential preliminary details have been 

attended to: the patient’s age, state of health, and any pertinent history 
has been evaluated; the clinical examination and the radiographic study have 
been made; any needed preoperative treatment has been instituted; and the 
conclusion is reached that the tooth must be extracted. The time and place for 
the operation—office or hospital—is decided upon, and the choice of anesthetic 
agent determined. The next consideration is the operative technique. 


Vertical Impaction.—This is a type frequently seen in practice, and while 
always lying in an upright position, its bueeal surface may be in alignment with 
the bueeal surface of the second molar or it may be deflected buceally, lingually, 
bueeolingually, or in torsion. Its crown may also be only partially embedded or 
its occlusal surface may be completely covered with bone. The technique for 
extraction should be carried out in conformity with the tooth’s location, its root 
forms, its obstructing ossistructure, and its relation to the second molar. 

The Excision of the Ossistructure—There are variations in the extent to 
which overlying bone prevents the release of the tooth. In some cases the 
occlusal surface is free from bone obstruction and is only covered, either wholly 
or in part, by a layer of gum tissue. Often on the bueeal, lingual, and distal 
surfaces of the crown the bone line rises no higher than the gingival third, and 
the normal resistance which would be encountered at the distal surface has some- 
times been decreased or eliminated by a pathologie condition. If pathologic 
changes have not destroyed the distal bone sufficiently to permit the lever move- 
ments to direct the tooth distally and upward, then this resisting factor must be 
excised. In all eases regardless of the depth of the impaction, the occlusal sur- 
face must be freed from any overlying ossistructure and clearance established 
on the distal aspect down to the junction of crown and root. Cases will present 
themselves where the mesial half of the occlusal surface has broken through the 
bony covering while the distal half is still buried, others where the lingual por- 
tion of the occlusal surface is free but the bueeal half is unexposed. In still other 
instances the tooth lies at such a low level that no part of the crown is visible. 
In all such eases excision must be executed to the point where even no minute 
portion of the occlusal surface is obstructed. The amount of ossistructure on 
the buceal surface varies from the normal crest at the gingival third up to the 
occlusal surface, thereby completely covering the buccal surface of the crown. 


*This is the twenty-seventh article in a series which began in the January, 1949, issue of 
the JOURNAL. 
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Usually it is unnecessary to disturb the bueeal plate. There are three exceptions, 
however : 

1. When access for the lever point into the embrasure between second and 
third molar must be provided. If the contact points are above the osseous 
margin, the mesiobuccal approach is already existent. 

2. When a vertical impaction is so situated that its whole mesial surface 
lies in close contact with the distal surface of the second molar and a mesiobuccal 
application of the lever is prohibited or not indicated. In such a position an 
attempt to direct the tooth distally by mesiobuccal pressure would force the roots 
of the impaction against the distal root of the second molar and possibly cause 
its fracture. The correct procedure in such a case is to create an entrance to the 
buceal bifureation by lowering the buccal alveolus at that point for the insertion 
of a Cryer lever point. By utilizing the heavy ossistructure as a fulerum, the 
tooth is raised without attempting any other preliminary means of elevation. 

3. If the tooth lies in a torsional position, it may be indicated to excise the 
buceal plate slightly at a point somewhat distal to the normal bifurcation for 
the insertion of the lever blade. Aside from the excisions above described it is 
rarely necessary to sacrifice any more bone in order to release a vertical impac- 
tion. Occasionally a pathologie condition involves the ossistrueture on the 
buccal or mesiobuceal surface to the extent that a suitable fulerum is not ob- 
tainable. Excision of the buccal plate may then be necessary down to a level 
where solid support for the lever blade is reached. This ossistructure technique 
envisions the lifting of the tooth with exolevers. There are valid objections to 
the use of forceps: 

1. It is difficult to apply the beaks to the crown without unduly traumatizing 
the soft tissues unless an extensive incision is made for the creation of a large 
flap; an unnecessary procedure. 

2. The beaks cannot be securely adjusted to the embedded tooth unless the 
ossistructure on the buccal and lingual surfaces has been removed down to the 
neck of the tooth; another unnecessary procedure. 

3. If by means of these preliminaries the forceps are finally adjusted, the 
correct extraction movements often cannot be executed in conformity with the 
root formations and a fracture of crown or roots is invited. 

In contrast it has been clearly demonstrated that an exolever of a design 
that can be properly applied to an impacted tooth in its various positions will 
cause little or no trauma, will require minimum incision and excision of ossi- 
structure limited to a definite area, and will allow the tooth to be released with- 
out excessive pressure in conformity with its root formation. 

The Exolever Technique——In the majority of cases of vertical impaction 
the tooth is released and raised from its bed by a mesiobuceal application of 
Winter exolever No. 1 R. and L. (Fig. 60), it being most suitable for this pur- 
pose. It is now taken for granted that the occlusal surface of the crown is clear, 
that entrance space for the lever point is existent either because of the tooth’s 
position or by creating it by bone excision at the mesiobuceal superior border, 
that sufficient distal excision in the retromolar triangle has been made and if 
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deemed advisable an entrance point has been excised for a buecal application of 
a lever at the root bifureation. The lever blade is inserted into the embrasure 
below the contact points of the second and third molars. The substantial buceal 
hone serves as the fulerum. Sufficient force is now applied to loosen the tooth, 
the extent and continuation of the pressure being tempered by the number and 
curvature of the roots. 

The distal inclination of both roots is found more frequently in vertical 
impactions than in any other types, although it is not the prevailing root forma- 
tion. When the radiograph shows such angulation, the tooth must be turned 
distally in conformity with the curve. Knowing this in advance, the operator 
must assure himself that he has made ample room on the distal surface. More 
excision is necessary in this area for this type than for any other root forms. 
When the tooth is turned distally, to the extent that the roots are released, 
further distal leverage can be withheld and the tooth can be lifted from the 
socket by making a buceal application with a Cryer blade. This elevates it up- 
ward but still with a distal trend. Less distal excision is thereby required than 
if the mesial pressure is continued. 

When the mesial root is inclined distally and the distal root is straight, the 
tooth must be turned slightly to the distal to overcome the mesial root curve. If 
carried too far, a fracture of the straight distal root may oceur. A buceal ap- 
plication completes the extraction. 

When the distal root inclines mesially and the mesial root inclines distally, 
the distal pressure of the lever should be executed positively and with sufficient 
foree to fracture the septum between the roots since this horizontal bar of bone 
locks the roots in position. A buccal application of the Cryer lever then elevates 
the tooth. Only slight distal excision is necessary. 

If both roots are straight or divergent, very little distal dissection is re- 
quired. A limited mesiobuceal pressure disrupts the periodontal attachments 
and the tooth is directed upward and straight out of the socket by buccal 
leverage. 

An impaction with a fused root formation offers little resistance to mesial or 
buccal pressure of a lever. 

In the rare instances where hypercementosis is present, mesial, distal, and 
bueeal excision is required preliminary to leverage. It must be borne in mind 
that although the bulging of the root is only visible radiographically at the 
mesial and distal aspects, it actually is existent buceally and lingually as well. 
Therefore an opening must be created sufficient in size to accommodate the 
greatest diameter and circumference. 

When an impaction is in buceal or buccolingual deflection, entrance for a 
lever against the mesial surface can be simply made by excising the ossistructure 
slightly just mesial to that surface but bueeally to the distobuceal surface of the 
second molar. This bone furnishes an ideal fulerum for a Winter root lever 
(Figs. 57 and 164). 

At this time it may be advisable for the student to review the chapter which 
deseribed the technique of removal of mandibular third molars when in normal 
position. Several points in that discussion are equally applicable when dealing 
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with vertical impactions, particularly those relating to the fulerum and the use 
of the levers. A re-examination of Figs. 157 to 176 inclusive may also be helpful. 


Mesioangular Impaction.—Mesioangular impactions occur with about the 
same degree of frequency as vertical impactions and are subject to the same 
deflections. The main objective is to raise the tooth to a vertical position or at 
least semivertically to the extent that a clearance is obtained for the mesial cusps 
to pass the distal surface of the second molar without impingement. As soon as 
this has been accomplished, no need exists for further mesiobuceal force, for the 
tooth can then be treated as a vertical impaction and removed as described by 
buceal leverage. In order to raise the impaction to the desired position, the 
procedural plan must provide for mesiobuceal access and elimination of osseous 
resistance in the line in which the tooth is to be moved. The amount of bone 
covering varies. In many eases the distal cusps of the impacted tooth are 
clinically visible, the continuity of the gum having been disrupted. For such 
types little or no distal bone excision is needed if the distal surface is free from 
the occlusal to the gingival third. Often a pathologie pocket has disintegrated 
the obstructing bone at that point. Usually the occlusal surface is also clear. 
On the other hand the whole crown may be buried beneath bone structure. If so, 
it must be excised until the occlusal surface is completely free and the distal 
surface is exposed to the gingival third. 

Particular attention should be given to the mesial surface of the third molar, 
the distal surface of the second, and the superior border of the buccal ossi- 
structure to determine if the mesial surface is accessible for the application of 
a lever, and if accessible, the size of the exolever to be used. If the mesial sur- 
face is inaccessible because of its relation to the superior border of the ossistruc- 
ture, entrance for the lever blade must be created by mesiobuceal excision. The 
radiographic study not only determines accessibility or nonaccessibility for lever 
insertion, but also locates the contact of the occlusal or mesial surfaces of the 
third molar with the distal or distobuceal surfaces of the crown and distal root 
of the second molar, thereby showing whether or not these surfaces are affected 
by earies or pressure absorption. Pathologic pockets caused by the impaction 
of food particles into the interproximal space are often noted. Because of the 
disintegration of the cancellous bone below the contact point, these pockets may 
eliminate the need for excision for the application of the exolever, but un- 
fortunately they may have hopelessly involved the second molar. This danger 
alone furnishes a patent argument for early removal of mesioangular impactions 
or for the preventive measures taken by early exposure of the crown. 

The formation of the third molar roots must be considered since their 
curvature will govern to a great degree the extent of the osseous excision at 
the distal aspect. 

Whenever the radiograph shows such a pronounced distal inclination of 
the roots or a mesioangular impaction so deeply seated as to require excessive 
distal bone excision to permit the tooth to be raised by leverage to a vertical 
position, the employment of the splitting technique may be advantageous. With 
the chisel blade placed in the buceal groove, a sharp mallet blow is directed at 





~_— ~*~ O/, a aifhCOU .~ 





PRINCIPLES AND TECHNIQUE OF EXODONTIA 727 


the long axis of the tooth which usually separates into halves. Possibly a seg- 
ment of the erown only will be detached. In either case the distal section is 
lifted out after which the mesial leverage lifts the lower portion with very little 
pressure. Ordinarily the tooth can be elevated in toto away from the second 
molar impingement with little or no trauma. 

The same objections to a forceps technique which apply in removing vertical 
impactions hold true for this or any other types. 

‘“‘The former common practice of cutting away with a bur or stone that 
part of the crown of the third molar impinging on the distal surface of the 
third molar has been found to be an unnecessary procedure. When that part 
of the crown of the third molar in contact with the distal or distobueeal surface 
of the second molar is excised, the operator will not be able to use that part of 
the tooth to which an exolever could have been applied, and it is found to be 
an advantage to have the crown of the third molar intact’’ (Winter). 


Distoangular Impaction.—Mandibular third molars in this position are not 
encountered as frequently as vertical, mesioangular, and horizontal types. Their 
extraction however is more difficult and usually more complicated. In many 
instanees they may be confused by an inexperienced operator with the vertical 
type, since he may not interpret correctly the presence of ossistructure over 
the distoelusal, the distal, or the greater part of the buceal surface. 

The chief problem to be faced is the distal excision of bone which must be 
sufficiently extensive to uncover the occlusal surface completely. The farther the 
crown is inelined distally, the more difficult is the aceess. Pathologie involve- 
ment of these surfaces when present simplifies the procedure and actually the 
necessary amount of bone loss is not as great as radiographically seems essential. 
The mesial and mesiobuceal surfaces are accessible in the majority of cases. 
The coronal contact of the third and second molars may be normal or the distal 
inclination of the tooth may be so pronounced that the only contact exists well 
below the superior border at or near the root apices. In cases where there is no 
meeting of the crowns, the space between them varies from small to large with 
a corresponding variation in the width of the interseptum. These teeth lie well 
inside the external oblique ridge which seldom requires any excision. If the 
tooth tips markedly to the distal and although mesial access for the lever is 
evident, slight dissection of the interseptum at the mesial surface may be 
necessary in order to seat the point of the lever before any distal pressure is 
exerted. When the mesial root of the impacted tooth overlaps the distal root of 
the second molar, any distal pressure with the lever must be guarded or the 
second molar may be extruded, especially if it has a conical single root. When 
this overlap is present, the third molar root is lying buceally to the second 
molar and the tooth is inclined distolingually. In such position little excision 
is required at the distolingual surface, the distobuccal surface constituting the 
only resisting factor. The buccal and lingual plates should not be disturbed. 
After the obstructing bone has been removed, the foree required to dislodge 
the tooth is usually obtained by both a mesiobuceal and a buccai exolever appli- 
cation. Many are dislodged distolingually by buccal leverage alone, while in 
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others the tooth is loosened by a distobuceal application followed by buccal 
pressure to direct it upward out of the socket. 


Horizontal Impaction.—The frequency of occurrence of this type is about 
the same as of vertical mesioangular and distoangular impactions. Attempts 
to remove these teeth with foreeps are inadvisable. The obvious contraindi- 
cations are the unnecessary and excessive bone excision required to make an 
adjustment of the beaks and the futility of executing extraction movements in 
conformity with the root formations. Excision of the entire buccal plate in 
order to remove the tooth is also objectionable since this structure is exceedingly 
dense, thick, and often difficult of access. A valuable fulcrum for a lever is 
destroyed and an unwarranted degree of trauma is created for no good reason, 
and, in addition, further excision of the septum between the roots is a supple- 
mentary necessity since it effectively interferes with the elevation of the tooth 
in a buccal direction. 


Two Methods.—EKither of two methods of extraction presents itself as a 
logical procedure. One proposes to remove the tooth in its entirety; the other 
by sectioning it. Both require excision of the ossistructure on the distal surface 
and both provide access for the lever to the mesial surface. No extensive excision 
on the buceal surface is required by either technique. The force of the leverage 
can be applied in such a way as to overcome the resistance of the septum between 
the roots. To remove the tooth in toto, the distal excision in the retromolar 
triangle must be sufficiently extended to permit the embedded crown to pass 
the distoclusal border of the second molar without impingement as it is raised 
from its seat. As soon as this clearance is obtained the tooth becomes a mesio- 
angular impaction. Larger bladed exolevers are then required to turn the tooth 
further distally into a vertical or semivertical position. Its exit from the socket 
is completed by applying the triangular bladed lever to the bifurcation. Using 
the undisturbed buccal ossistructure as the fulcrum, the final elevation is simple. 

When the splitting technique is to be executed the distal excision is modified 
somewhat. The distal surface of the tooth, however, should be freed from its 
osseous covering at least to the gingival margin and preferably somewhat below 
it. The buccal osseous border is lowered sufficiently to expose the buceal groove 
of the crown. If the mesial surface is inaccessible, the superior border of the 
alveolus is lowered to permit entrance for the lever blade. The tooth is then 
split longitudinally, the distal section lifted out, and the lower segment elevated 
into the space thus created. The exolever force under both techniques is always 
employed in such a manner that the impaction is turned away from the second 
molar which remains uninjured; nor is the ossistructure which supports the 
second and third molars disturbed. 

When a horizontal impaction lies in buccolingual deflection and it is planned 
to remove it in its entirety, care must be exercised to extend the distal excision 
around the distolingual surface sufficiently to free the tooth from osseous ob- 
struction at that point, else as it is raised it will meet resistance before the 
mesiobueceal cusp clears the distobueeal cusp of the second molar. In either 
technique, if the deflection of the impaction is buccal or buecolingual, the mesio- 
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bueeal aecess for the exolever is obtained by cutting the bone toward that part 
of the crown which lies buceally to the second molar. 

Linguoangular and Complete Lingual Impaction.—The distinctive charac- 
teristics of these impactions as shown in bueccolingual radiographs are that in 
the linguoangular types a part of the occlusal surface of the crown is visible 
and the roots are foreshortened, while in the complete lingual deflections the 
crown appears as a dise and the roots are obscured from sight. It will be re- 
called that in these cases a second picture is made to demonstrate the root for- 
mations. These two radiographs supplemented by an occlusal view confirm 
the interpretation. Care should be taken that the angulation for the initial 
pieture is correct. If it shows an elongation of the roots of the three molars, 
it may cause the tooth to be mistaken for a vertical impaction. Both linguo- 
angular and complete lingual types may be in mesio- or distoangular deflection. 

Gum Tissue Incision.—The buccoclusal surface of the crown ean be de- 
termined, either by vision if the crown is partially exposed, by palpation, and 
hy examination of the occlusal film. The first incision is made from the distal 
surface of the second molar over the buecoclusal surface and extended distally 
to a point that will permit necessary ossistructure excision over the occlusal, 
distal, and bueceal surfaces. A second incision is made along the buceal half or 
the entire distal surface of the second molar from buceal to lingual. This per- 
mits the flap overlying the buceal surface of the impaction to be displaced and 
allows the exolever to be adjusted to the mesial and buceal surfaces. 

Excision of Ossistructure.—The excisions are comparable to those required 
for vertical impactions with lingual inclinations inasmuch as the distal surface 
should be exposed when indicated, mesiobuceal access for the lever must be 
established if not already existent, and the occlusal surface must be free. Oc- 
easionally the ossistructure over the buccal surface of the third molar is not 
heavy enough to make a suitable fulerum for a buceal adjustment of a lever. 
The excision starts at the superior border slightly distal to the bifureation and 
downward to the necessary distance. The deflection of the tooth determines 
the direction of the excision. In many instances it will be found that the oe- 
clusal surface is already free from any osseous covering, the eruptive forces 
having disintegrated the lingual plate of bone. With many of the more super- 
ficial impactions the whole crown will be free of osseous covering. In such cases 
excisions are unnecessary. 

Exolever Technique.—The exolever technique resembles that for vertical, 
mesioangular, or distoangular impactions with lingual inclinations. The tooth 
is removed by a mesiobuceal application of the instrument alone, by mesiobuccal 
pressure followed by a buceal application, or by bueceal leverage only. 


Precaution. A very obvious danger exists if a third molar in lingual de- 


flection is deep-seated. The initial leverage either from the mesiobuceal or 
bueeal ean instantly eject the tooth from its socket lingually through a thin or 
disintegrated lingual wall of bone where it can embed itself in the soft tissues 
and become lost to vision. As a preventive, it is a wise procedure when dealing 
with any impaction of this class for the operator or his assistant to support the 
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lingual aspect with thumb or index finger, so that when leverage is applied re- 
sistance is offered the moving tooth and by manual pressure it is foreed upward 
and out of the danger zone. 

A re-examination of Figs. 260, 261, 262, and 263, and the various inter- 
pretive suggestions illustrated in Figs. 273 to 288 inclusive is now recommended. 


Buccoangular Impaction.—While the incidence of linguoangular impactions 
is frequently observed, the reversed position, that is, the third molar angulated 
bueeally to the vertical alignment of the second molar, is rarely encountered. 
If part of the crown is clinically visible, the deflection is readily determined ; 
but if the tooth is completely buried, it is impossible to differentiate it from a 
linguoangular deflection in a buecolingual radiograph. In both types a part 
of the occlusal surface is shown and the root formation is somewhat obscured. 
The ocelusal radiograph is a dependable diagnostic guide. The operative tech- 
nique is similar to that employed for a vertical, mesioangular, or horizontal 
impaction where there is a buccal deflection. As in the other positions previ- 
ously described, the entire occlusal surface must be exposed and mesiobuccal 
access created if nonexistent. When the tooth is deeply seated and the buccal 
inclination is pronounced, this usually requires more sacrifice of the buccal 
ossistructure than is ordinarily required. 


Inverted Impaction.—In rare instances a third molar may assume an in- 
verted position in the arch. This of course means that the tooth is reversed in 
direction with the crown pointed downward. The displacement may be partial 
or complete with the tooth lying at an angle or vertically. Usually such im- 
pactions are situated in the ramus rather than in the body of the bone. Fig. 276 
shows an inverted third molar in a buecolingual deflection. Isolated impactions 
of this type are also discovered on occasion in edentulus mandibles. 

The operative technique is the same as for a vertical impaction with the 
mesial surface inaccessible. Extensive excision of ossistructure is required on 
the mesiobueeal, buccal, and distal surfaces. No dependence can be placed on 
a buccal application of the lever until the tooth has been dislodged by mesial 
leverage. 

Unusual Impactions.— When impacted mandibular third molars are present 
in other than the previously described and illustrated classifications, they fall 
into categories which, because of rarity of occurrence and dissimilarity of diag- 
nostic landmarks, cannot be interpreted collectively. Each such case must be 
individually considered. If sound operative procedure for the usual eases has 
been mastered, the surgical approach to aberrant impactions or those combined 
with other abnormalities can be intelligently conducted by such modification or 
extension of customary methods as the conditions demand. Figs. 290, 293, 294, 
296, 297, and 301 serve as excellent illustrations. The odontoma-impaction com- 
bination in Fig. 290 required exactly the same technique as if the tooth was 
hypereementosed. In Fig. 293 the inverted third molar in the ramus was first 
removed. The second molar was then treated as a distoangular impaction. The 
double impaction of third and forth molars in Fig. 294 was thus managed: the 
technique for a horizontal impaction eliminated the fourth molar. The second 
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molar was evidently hopeless and was extracted. The third molar then became 
mesioangular impaction presenting an accessible mesial approach. No distal 


dissection was necessary. The mesial application of a Winter molar elevator 
completed the extraction. In Fig. 296 the distal surface of the third molar 
was exposed, mesiobueeal entrance for No. 1 exolever was created, and the tooth 
lifted from its bed. The second molar was removed by relieving the occlusal 
and buecoclusal osseous resistance and by a buccal application of a Cryer lever. 
On account of the patient’s age and the fragility of the mandible, engine driven 
drills and surgical bone burs were utilized in place of chisels for the bone ex- 
cision. Fig. 297 presents an unusual case. The first and second molars were 
partially submerged and the horizontally impacted third molar was enveloped 
in a dentigerous eyst which involved the whole ascending ramus nearly to the 
sigmoid noteh. The operative procedure was as follows: Exolever No. 1 applied 
to the mesial surface of the second molar raised it from its bed and the loosened 
tooth was withdrawn with No. 6 foreeps. The same lever tipped the first molar 
upward in conformity with the distal curvature of the roots, and a buccal appli- 
cation with a Cryer lever completed the extraction. A distal incision was made 
on the erest of the alveolus distally from the second molar socket and the buceal 
soft tissue reflected. The eggshell covering of the cavity was removed with 
rongeurs and the cystic membrane detached. Following this the third molar 
was raised without any osseous excision with a Winter molar lever. Tooth and 
sae were then lifted out. The flap was sutured to position. Fig. 301 shows a 
third molar lying in a mesioangular position near the floor of a dentigerous 
eyst. In such a ease the pathologic process has disintegrated the osseous en- 
casement of the tooth. Therefore little or no dissection of bone is needed to 
release it. The second molar, being involved, was extracted. An extensive flap 
was retracted exposing the buccoclusal surface of the mandible. A window of 
sufficient size for access and vision was established, the cyst enucleated en masse, 
and the impaction gently lifted out. After smoothing all margins, the cystic 
eavity was packed with Gelfoam-thrombin and the wound completely closed. 

The clinical diagnosis of dentigerous cysts in the last two cases was con- 
firmed by laboratory examination. 


(To be continued.) 
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GENERALIZED SUPPURATIVE OSTEOMYELITIS 
OF THE MANDIBLE 





MarsHauu I. Kaper, D.D.S.,* ANp BERNARD H. Curistmas, D.D.S.,** 
BALTIMORE, Mbp. 





0 phtnotanteggenag of the mandible generally has been termed common in 
occurrence, but with the advent of penicillin and the newer antibioties, 
it is not now found as frequently as in the past. Osteomyelitis is defined as 
an inflammation of the bone marrow and involves the cancellous portion, cortex, 
and periosteum of the bone.' 

The etiology may be hematogenous, pyogenic, or traumatic; hematogenous, 
in transmitting the infection through the blood from one area to another as a 
secondary invader, as in typhoid fever and scarlet fever; pyogenic, invading 
the bone from dental] and other subperiosteal abscesses, as in furunculosis where 
the infection travels through the lymphatic channels directly into the bone; 
and traumatic, due to secondary infection resulting from fractures or other 
injuries. The predominating organisms are Staphylococcus aureus and Strep- 
tococcus hemolyticus. 

The onset of osteomyelitis usually is accompanied by the cardinal signs of 
inflammation; chills and fever may be accompanied by a leucocytosis. The 
marrow spaces of the spongiosa of the bone are invaded first, the area becomes 
necrotic along with pus formation, and sequestration may then follow. Pares- 
thesia along the area of nerve distribution usually occurs and frequently may 
be used as a diagnostic aid. The prognosis of the disease has been termed 
grave depending on the patient’s response to treatment and the course the 
disease follows. When drainage and sequestration have been adequately 
accomplished an involuerum usually forms, and the patient recovers. With 
the use of antibiotics, the prognosis has become much more favorable; how- 
ever, in sensitive patients, the antibiotics cannot be used to good advantage. 

The infection in the following case report was caused by prolonged neglect 
of multiple alveolar abscesses complicated by a positive Wassermann. Cul- 
tures taken from the infected areas demonstrated Staphylococcus aureus and 
Streptococcus hemolyticus. Dark-field illumination was not particularly re- 
vealing. 

Case Report 


A 28-year-old Negro woman was admitted to the hospital complaining 
of pain and swelling on the right side of the jaw. The general examination 
revealed the patient lying quietly in bed presenting a condition of malaise; 

*Formerly Associate Professor of Exodontia and Oral Surgery, College of Dentistry, 
Baylor University Consultant in Oral Surgery, Provident Hospital. 

**Resident in Oral Surgery, Provident Hospital. 
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temperature was elevated one degree above normal. The patient showed 
evidence of malnutrition and avitaminosis. 

Clinical Examination.—(Clinical examination revealed bilateral swelling 
of the mandible more marked on the right than the left side. Palpation over 
the right ramus produced considerable pain; a nonfluctuant, edematous swell- 
ing could be palpated at the right angle of the jaw. The dentition was affected 
by rampant caries with suppuration present at the gingival crevices of all 
the teeth. The tongue was slightly protruded in the midline, normal in size, 
and slightly coated; the mucous membrane lacked tone, and the gingiva bled 
spontaneously upon touch. A marked trismus and fetor oris were present. 


Fig. 1. 





Fig. 2. 
Fig. 1.—Left lateral view showing marked necrosis of body of mandible and ramus. 

Fig. 2.—Right lateral view showing necrosis of mandible. 

The patient had a blood count of 2,980,000 red blood cells, 9,500 white 
blood cells, 56 per cent hemoglobin, 66 per cent polymorphonuelear cells, 17 
per cent large lymphocytes, and 17 per cent small lymphocytes. The pathol- 
ogist noted the patient to have a hypochromic anemia. The blood Wassermann 
was positive and the blood titer was 48; the urinalysis was essentially negative. 
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Roentgenographic Examination.—Examination of intraoral x-rays and 
right and left lateral plates of the mandible revealed bone necrosis bilaterally. 
An area of bone destruction was marked at the left inferior border of the 
mandible from the base of the condyle into the ramus and body of the bone 
(Figs. 1 and 2). 

Preoperative Treatment.—The patient was confined to bed and given in- 
travenous fluids in the amount of 1,000 ¢.c. of 5 per cent glucose in normal 
saline daily for one week. Chemotherapy instituted consisted of intramuscular 
injections of 200,000 units of aqueous erystalline penicillin every eight hours 
and half a gram of streptomycin every six hours. In an effort to obtain the 
greatest amount of localization in the infected area, hot magnesium sulfate 
compresses were used continuously, applied to the right side of the jaw two 
hours at a time with intervals of half an hour. Dobell’s solution was used as 
a mouthwash three times a day; Demerol, 100 mg., was given as needed to 
relieve pain. A soft, high vitamin diet was prescribed; vitamin C, 100 mg., 
and vitamin B complex, twice the U.S.P. dosage, were given three times a day 
in addition to two Pulvulves containing minerals and multivitamins four times 
daily. 





Fig. 3.—Right lateral view showing bone destruction in the body and the ramus of the mandible. 


Because of the low red blood count and low hemoglobin, whole blood trans- 
fusions were given in small doses of 100 to 200 ¢.c. daily until the patient had 
received 1,000 ¢.c. A red blood count done ten days after admission showed an 
increase in red blood cells to 4,500,000 and a rise to 72 per cent in the hemo- 
globin concentration. Complete blood counts were done approximately every 
two weeks during the course of the disease except for acute exacerbations when 
they were done more often as needed. 

After three weeks, fluctuation became evident at the right angle of the 
mandible; the patient was experiencing considerable pain. Incision and drain- 
age and extractions were indicated (Fig. 3). 
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First Operation.—Under Pentothal Sodium general anesthesia augmented 
by internasal endotracheal nitrous oxide and oxygen, the right side of the 
patient’s face was routinely prepared for surgery; a 3 em. incision was made 
parallel to, and 1 em. below, the right angle of the mandible. Very super- 
ficial exploration evacuated one ounce of pus. A soft, three-inch rubber tube 
drain was inserted into the wound and sutured to the superior lip of the 
incision. Minimal extracting foree was used to remove the mobile lower right 
second premolar and second molar; pathologic fracture did not occur. Small 
sequestra were removed intraorally; a considerable amount of pus was dis- 
charged from the sockets following the extractions. No curettement of the 
involved area was done and sulfadiazine powder was insufflated. A Barton 
head bandage and gauze dressing were applied, and the patient was returned 


to the ward in good condition. 


Fig. 4. 





Fig. 5. 
Fig. 4 Left lateral view demonstrating a sequestrum in the lower left second premolar 


area. Note bony defect present at inferior border from which sequestrum has absorbed. 


Fig. 5.—Right lateral view showing necrosis at angle of jaw. 

Roentgenograms (Figs. 4 and 5) taken after thirteen weeks of treatment 
demonstrated a sequestrum in the alveolar region of the lower left second pre- 
molar; the sequestrum previously noted in the same area (Fig. 1) at the inferior 
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border had absorbed. Necrosis of the inferior border was also evident just 
anterior to the angle on the right side. 

Postoperative Course—First Operation —The chemotherapy used after each 
operation consisted of injections of 300,000 units of penicillin G with procaine 
in oil twice daily, and streptomycin, 0.5 Gm., every six hours. Hot magnesium 
sulfate compresses externally were used intermittently, and drainage was pro- 
fuse for the first seven days. The patient's temperature ranged between 98.6° 
and 99.4° F. 


Fig. 6. 





Fig. 7. 
Fig. 6.—Right lateral view showing some evidence of bone regeneration. 


Fig. 7.—Left lateral view showing some evidence of bone regeneration. Note sequestrum 
present superior to the bony defect of inferior border 





On the twentieth day, the patient complained of a toothache. Codeine 
sulfate, gr. 144, was given with aspirin, gr. 10, for pain. The same day, the 
patient developed an extensive angioneurotic edema of the face, eves, and lips 
plus an urticarial rash on the back. All medication was discontinued and 
adrenalin, 5 minims, was given every five minutes for three doses. The patient 
also received 100 mg. of an antihistaminie drug of the benadryl type at once 
and a maintenance dose of 50 mg. three times daily. The etiology of the allergic 
reaction was not specifically determined, but it was reflected in the type of 
penicillin being used, as further evidence will show. 

The next two days, the edema had subsided completely although the patient 
did complain of slight itching. On the twelfth day following the allergie mani- 
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festations, chemotherapy was reinstituted, using injections of 


aqueous crystalline 
suspension of penicillin, 200,000 units every eight hours, 


and streptomycin, 
0.5 Gim., every six hours, The antihistaminie drug, 50 mg. 
was continued for five more days, and no further allergic 
noted; the drug was then discontinued. 


three times daily, 
manifestation was 


Fig. 8. 





Fig. 9. 
Fig. 8.—Left lateral view showing definite bone regeneration. Bone defect of inferior 
border has disappeared. 


Fig. 9.—Right iateral view showing definite bone regeneration. 


Second Operation.—Approximately nine weeks after the first operation, 
the lower left posterior teeth, four in number, plus the upper right first pre- 
molar, were extracted under routine general anesthesia as noted. At the 
same time, a sequestrum, which measured about 2 em. in length, was removed 
from the lower left premolar region; sulfadiazine powder was placed into the 
wounds, and the patient was returned to the ward in good condition. 

Postoperative Course—Second Operation—The eight postoperative days 
following the second operation presented no untoward results. The edema on 
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the right side of the face reduced, and the intraoral wounds healed without 
complication. The temperature remained normal and the wound was explored 
and dressed daily. Healing was uneventful until the third episode. 


Third Operation._The third operation was performed approximately 
eleven days after the second operation employing the same routine procedure. 
The lower anterior teeth were extracted uneventfully; small spicules of bone 
were removed from the wound and sulfadiazine powder was insufflated. The 
patient was returned to the ward in good condition. 


Postoperative Course—Third Operation.—On the fifth postoperative day, 
small spicules of bone were removed intraorally from the lower left premolar 
and lower anterior regions. A repeat titer was found to be thirty-two. This 
titer and the first titer of forty-eight showed no appreciable difference. The 
next twenty-nine days proved uneventful, and all external drainage had stopped 
at this time. 

Lateral jaw x-rays taken after five months of hospitalization showed evi- 
dence of bone regeneration (Figs. 6 and 7). The patient was transferred to 
the outpatient clinic for biweekly visits. Routine treatment was instituted 
at this time. 

The wound showed evidence of proliferating granulation tissue, and a 
silver nitrate stick was superficially applied and intermittently reduced the 
mass. When disappearance of the excess tissue was noted after using the silver 
nitrate stick for five additional months, it was discontinued. After eleven 
months, a dimpled sear remained, Another titer was done after fourteen 
months and was reported to be sixteen. Roentgenograms of the mandible at 
this time showed considerable bone regeneration (Figs. 8 and 9). 


Summary 


This case emphasizes the importance of proper evaluation of the general 


condition of patients suffering from suppurative osteomyelitis. Accurate diag- - 


nosis and treatment planning must be based on the requirements of the in- 
dividual. Debilitation of the patient in this case was an important factor gov- 
erning early treatment; conservative procedures were necessarily followed 
throughout, and sequestrectomy and associated surgery were resorted to only 
when all other methods failed. The danger of sensitizing patients to drugs 
through repeated use is always present; close supervision of chemotherapy along 
with conservative surgery proved invaluable and allowed this patient to recover 
with little or no deformity of the face. 
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RADIATION THERAPY AND DENTAL MEDICINE 





Bertram V. A. Low-Beer, M.D., San Francisco, CAuir. 





Part I 


oases therapy is concerned with treatment of disease with radiant 
energy. In general, the term radiant energy denotes all physical forces 
which propagate by transverse oscillation from a central source of power, 
spherically with radiant symmetry. The term radiant energy includes heat 
rays, infrared rays, visible light rays, ultraviolet rays, x-rays, gamma rays. 
By conventional definition those are electromagnetic wave radiations. In this 
discussion I will deal chiefly with one aspect of this subject, namely, the 
therapeutic effect of x-rays and gamma rays. In addition I will touch upon 
alpha particles, beta particles, neutrons, and protons. These particles are 
constituent parts of atomic nuclei, which escape from the atom with high 
velocity. They emanate from an aggregate of atoms with radiant symmetry 
and produce physical and chemical effects comparable to those produced by 
radiant energy. Therefore they are called particle radiations. This distinction 
between electromagnetie wave radiation and particle or corspuscular radiation 
has only limited validity. A proper understanding of the quantitative and 
qualitative differences of the action and effect of these radiating agents on 
human tissue requires a preliminary analysis of their sources, their nature, 
their properties, and the mode of their action. 

X-rays are produced in a high vacuum discharge tube through the inter- 
action of fast moving electrons with the atoms of the target anode. The 
electrons in a conventional x-ray tube are liberated from the filament of the 
-athode of the tube by heating the filament with a low voltage high intensity 
electric current. The anode is made of a solid metal block, usually tungsten. 
By connecting the cathode and the anode with the terminals of a high voltage 
alternating current generator the thermo-electrons from the cathode are 
accelerated in straight lines toward the anode and finally hit the anode with 
great velocity. These accelerated electrons are called also cathode rays, be- 
cause they originate in the cathode of the high vacuum discharge tube. The 
velocity of cathode rays depends on the voltage applied across the tube. As a 
result of this interaction 99.98 per cent of the electron energy is dissipated as 
heat, while 0.02 per cent of the total energy appears as x-rays. In order to 
understand this energy transformation leading to the production of x-rays it is 
necessary to view a target atom of the anode. Since in modern tubes the 
anode is usually made of a tungsten block, let us visualize a tungsten atom. 
pir Sinn the University of California School of Medicine, University of California Hospital. 
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Following the Bohr concept, the tungsten atom consists of a nucleus con- 
taining 74 protons and 110 neutrons; consequently the neutral tungsten atom 
contains 74 electrons in the atomic shell distributed in the various electron 
orbits. When the fast moving cathode ray approaches the tungsten atom it 
cannot penetrate into the nucleus because of the protective barrier around the 
nucleus, called Coulomb’s barrier, but it can penetrate the realm of any of the 
electron orbits and collide with an electron on any of the electron levels. As a 
consequence the kinetic energy of the interacting cathode ray is given up to 
the particular electron. Depending on the energy of the impinging cathode 
‘ay the electron is removed from its orbit to another orbital electron level 
or is entirely thrown outside of the confines of the tungsten atom. The result 
in the first instance is an excited atom, in the second instance, an ionized atom. 
In both instances the atom contains surplus energy and is in an unstable state. 
This unstable state is extremely transient. Within a time interval of 10-™ or 
one-one hundred thousand millionth of a second following the interaction 
between the cathode ray and the target-atom-electron the vacancy created in 
the electron orbit is filled. The atom returns to its normal state. In so doing 
it emits its surplus energy in the form of radiation, that is, a photon. 

In the case that the photon is of shorter wave length than 1 A the radiation 
appears as an x-ray. A photon is produced when a higher energy electron falls 
into a lower energy orbit because of the excess energy liberated in this process. 
It should be realized that the energy of the x-ray will depend upon the origin 
of the replacing electron. Since any atom has several electron orbits, namely, 
the K, L, M, N, O, P orbits, a vacancy in the K ring may be filled either by an 
electron from one or the other orbits or from entirely outside the atom, by a 
stray electron. The result of replacement of a vacancy in the K ring by an 
electron from the L ring is a photon of less energy than when it is filled by an 
electron from the M ring, and in turn replacement by an electron from the M 
ring results in a photun of less energy than if the electron came from outside 
the atom. The shortest wave length of x-radiation emitted by an x-ray tube 

; ‘ 12.345 
can be caleulated when the voltage across the tube is known, A min = —— 
A (Angstrom), and from this the energy of the radiation ean also be caleulated 
by Planck’s formula E = ne In radiotherapy parlance x-rays generated by 
potentials from 10 kv. to 80 kv. are called low-voltage x-rays. Those generated 
by a potential from 100 kv. to 400 kv. are called high voltage x-rays. Those 
generated by potentials up to 2,000 kv. (2 Mev.) are called supervoltage 
x-rays, and those generated by higher energies are called megavoltage x-rays. 
X-ray generators up to 400 kv. are transformers. 

With increasing recognition of the superior value of supervoltage x-rays 
for radiation therapy of deep-seated tumors, various types of supervoltage 
sources have been constructed. In the range of 1,000,000 to 5,000,000 volts 
two types of generators have been developed. These are the constant potential 
electrostatic generators also known as the Van de Graaff generator, and the 
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alternating potential resonance transformer which offers the greatest possi- 
bilities for compactness and simplicity as a 1,000,000 to 2,000,000 volt x-ray 
source. One and two million volt x-ray machines are based on high voltage 
generation in single or multiple steps. A machine based on a radically 
different principle is the betatron, which operates by magnetic acceleration 
of electrons in a doughnut-shaped vacuum tube. The electrons which are 
accelerated in a circular path are made to strike a platinum target when the 
full energy by acceleration is reached. Through interaction of electrons with 
the target, x-rays are produced in the same manner as in an ordinary x-ray 
tube. Betatrons up to 100 Mev. are now in operation, and the biologie effect 
of this type of radiation is being investigated. Another machine which pro- 
duces megavoltage x-rays is the synchrotron. Its principle is also particle 
acceleration. By using electrons which are accelerated in a radiofrequency 
electric field and guided to maintain a circular path by a steadily increasing 
magnetic field, x-rays of many million volt energy can be produced by interac- 
tion of accelerated electrons with a target. A synchrotron of 70 Mev. is being 
installed at the University of California Hospital in San Francisco. 

Gamma rays are of exactly the same physical nature as x-rays, namely, they 
are electromagnetic photons. The only difference is their site of origin. As was 
stated before, x-rays originate in the electron shell of an atom. Gamma rays 
originate in the nucleus of the atom. In a natural or artificial radioactive 
atomie nucleus in the process of stabilization of the unstable atomic nucleus, 
transmutation of nuclear particles takes place. As a result some nuclear mat- 
ter may be ejected, such as an alpha particle or a beta particle. In this process 
excess nuclear energy or binding energy of the particles is liberated. This 
energy appears then as radiation of a varying quantum energy gamma ray. 
A proper understanding of liberation of radiant energy from natural and arti- 
ficial radioactive atomie nuclei necessitates some discussion of the constituents 
of the atom and the fundamental nature of radioactivity. 

A good working concept of the structure of the atom, based partly on 
mathematical considerations and partly on experimental evidence, was first 
propounded by E. Rutherford in 1911 and further developed by N. Bohr in 
1913. The Rutherford-Bohr concept pictures the atom as consisting of a small, 
massive nucleus surrounded by a very light shell. The mass of an atom is 
concentrated to 99.98 per cent in the nucleus. The atomic nucleus carries 
positive charges, the atomic shell, negative charges. In a neutral atom the 
negative electrical charges of the shell balance the positive charges of the nu- 
cleus. A neutral atom is a dynamic system rather than a static structure 
composed of particles in fixed positions. 

The electrons, which are the constituent particles of the atomic shell 
(Johnstone Stoney, 1874; J. J. Thompson, 1898), revolve about the nucleus at 
definite distances, many thousand times the diameter of the nucleus itself. 
The electron is a particle of matter and has a mass Me = 9.106 x 10-** Gm. 
The rest mass of the electron on the atomic weight scale, based on the number 
16 for oxygen as the unit, is A = 0.000548. Each electron carries an ele- 
mentary quantity of negative electric charge, called the electronic charge 
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e = -4.80 x 10° electrostatic units. The unit quantity of electric charge, the 
electrostatic unit (e.s.u.) is that quantity of electricity which, if placed in a 
vacuum 1 em. distant from an equal and similarly charged quantity, will repel 
it with a force of 1 dyne. This definition was established by Coulomb in 1780 
based on quantitative measurements of the mechanical forces an electrically 
charged body experiences. The definition is based on the principles of New- 
ton’s second law of motion with due regard for the magnitudes of Newtonian 
mechanics, and the means available for measurement of gross mechanical 
forces. The discovery of the atomicity of the electrical charge, followed by 
refinements in measuring devices introduced by J. J. Thompson, Ramsay, and 
Millikan, led to the recognition that the quantity of electrical charge freely 
existing in nature is of the magnitude of around 4.8 ten billionth of the quan- 
tity defined by Coulomb as ‘‘the electrostatic unit.’’ This elementary quan- 
tity of electric charge is referred to in modern physics as the ‘‘electronic 
charge’’ because it resulted from experimental studies concerning mass and 
charge of the electron. The electronic charge may be negative or positive. 
The negative electron, also called negatron, carries 1 negative electronic 
charge. One positive electronic charge is carried by the proton and by the 
positron which is a positive electron. Simple arithmetic shows that a total 
of 2,100,000,000 negatrons, or protons, or positrons carry the charge of one 
electrostatic unit. A larger unit frequently used in physies is: 


1 coulomb = 3 x 10° e.s.u. 
1 coulomb = 6.3 x 10'* singly charged particles 


The nucleus of an atom is composed of protons (E. Rutherford, O. Lodge, 
1920) and neutrons (Chadwick, 1932). The mass of the proton is Mp = 1.65 
x 10-** Gm., that of the neutron is Mn = 1.6622 x 10-** Gm. Their mass ‘‘A’”’ 
on the atomic weight scale based on O"* differs slightly. A proton = 1.00761; 
a neutron = 1.00893. The atomic mass of a proton, and of a neutron, is ap- 
proximately 1,830 times greater than the mass of an electron. Each proton 
carries one positive electronic charge, e = +4.80 x 10-° electrostatic units 
(e.s.u.). A neutron, as the name implies, is a neutral particle of matter with- 
out electrical charge. Therefore the neutrons contribute to the mass but not 
to the electric charge of an atom. 

These three atomic constituents, the nuclear protons and neutrons, and 
extranuclear orbital electrons, are elementary constituents of matter. The 
nature of each of these remains constant, irrespective of the atom in which it 
occurs. 

According to the present concept of Bohr’s ‘‘model,’’ the nucleus is com- 
posed of two types of particles, protons and neutrons. These particles at- 
tract each other when in close contact, somewhat as two tiny fluid droplets. 
Accordingly in composite nuclei, that is, atoms with more than one nuclear 
particle, the protons and neutrons are closely packed together in droplet-like 
elusters.* These ‘‘nuclear fluid’’ clusters do not maintain fixed arrangements 

*The only element which contains only one nuclear particle is ‘‘light’’ hydrogen (:H"). 


The consideration of the neutron as a primary element is beyond hypothesis, as such a chemical 
element does not exist in nature. 
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but mill around one another in a state of agitation. Moreover, the protons 
and neutrons should not be regarded as two different particles, one perma- 
nently positive, the other permanently neutral, but as being interchangeable 
in their states. 

The proton and the neutron may be considered as ‘‘different states’’ of 
the same particle, called a nucleon. This capacity to interchange states may 
be interpreted as the breaking off from time to time of a particle of the mass 
and the charge of an electron from the neutron, and the combining of this 
charge with the positively charged proton, which thus becomes a neutron. On 
the other hand the idea that the proton is composed of a neutron and a small 
positive charge-earrying particle is also a tenable interpretation. The trans- 
formation of the two participants of the nucleus involves interplay and ex- 
change of energy processes. According to newer concepts, mesons are re- 
sponsible for nuclear forces. 


n(excited) — p + m meson 
p(excited) — n + m2 meson 


This energy exchange is related to, and dependent upon, the ratio of protons 
and neutrons in the nucleus. When atomie nuclei have just the right propor- 
tion of particles in the two different states the energy involved in dynamic 
transformation of one into the other is exactly balanced. The ratio of neutron 
to proton in the range of smaller atomie weights is n/p — (N-P)/P = 1; 
where N is the total atomic mass and P is the number of protons in the nucleus 
(P- Z). At higher atomic weights the ratio reaches 1.5. All atoms in which 
this ratio is higher or lower are unstable. If the ratio is above 1.5, the un- 
stable atoms disintegrate, each ejecting a negative charge-carrying particle, 
called negative beta particle or negatron. (A neutron is transformed into a 
proton.) If the ratio is below the stable value, an alpha particle is ejected when 
the atomic weight is high, and a positive charge-carrying particle, called 
positive beta particle or positron, is ejected when the atomic weight is low. 
A proton is transformed into a neutron. In this process energy is liberated 
with the expulsion of matter from the nucleus. With the emission of an alpha 
a 
particle, the atomic number decreases by two units, for example, Ra** / — Rn*”, 


86 


With the emission of a beta particle, the atomic weight remains unchanged : 


B 
ps? 7 —, $2. Emission of a gamma ray does not affect either the atomic 
15 16 
number or the atomie weight. 

Radioactivity is a physical phenomenon due to the disturbance of the sta- 
bility of the atomic nucleus. This is true whether the stability is natural or 
artificially induced. The constituents of the atomic nucleus in radioactive 
atoms are disproportionate in their mass-energy relationship. Disproportion 
of the neutron-proton ratio beyond the limits of a range from 1 to 1.5 results 
in instability of the atomie nucleus. Efforts to overcome this disproportion 
result in disintegration of the radioactive atom with the resultant expulsion of 
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particulate matter from the nucleus, and emission of energy. The ejected 
particles and the emitted energy appear as radiation. 

The phenomenon of radioactivity was first observed in uranium salts by 
Beequerel in 1896. The nature of the radiation from this and other radio- 
active substances was first recognized and correctly analyzed by E. Ruther- 
ford. Rutherford found that the radiation consisted of two types, a less pene- 
trating which he named alpha rays, and a more penetrating which he termed 
beta rays. By applying a magnetic field he found that alpha rays (a) behave 
as doubly positively charged particles and beta rays as singly negatively 
charged particles. Soon afterward Villard discovered that some substances 
give off still more penetrating rays, which remain undeflected in a magnetic 
field. These rays Villard called gamma (y) rays, and compared them with 
x-rays. 

Early investigators found that the disintegration of a single atom is ac- 
companied by the ejection of a single alpha or a single beta particle. 

An alpha particle is a nuclear cluster consisting of two protons and two 
neutrons. Structurally an alpha particle is identical with a helium atom 
stripped of its orbital electrons. Disintegration with the ejection of an alpha 
particle occurs in certain heavy natural radioactive elements and in some light 
artificially radioactivated elements. 

Some radioactive substances disintegrate with the emission of a beta par- 
ticle. The nature of beta particles is identical with that of the electrons of the 
atomic shell and with the cathode rays generated in a discharge tube. They 
differ only as to source. Beta particles are of intranuclear origin. They carry 
a negative or positive unit charge of electricity (+4.80 x 10 e.s.u.), depending 
on the radioactive nucleus from which they are ejected. It has been observed 
that if an atomic nucleus has too many protons, one of them may become con- 
verted into a neutron, with the simultaneous emission of a positive beta par- 
ticle; similarly a nucleus with too many neutrons can convert one of them 
into a proton, at the same time emitting a negative beta particle. These 
processes of radioactive disintegration are called ‘‘beta decay’’ processes. 
While the velocities and energies of alpha particles vary little in the same 
radioactive element, the velocities and energies of beta particles vary widely 
among different atoms of the same radioactive element. The variation is con- 
tinuous from zero up to a definite maximum value (E maximum). The aver- 
age energy of all the beta particles emitted from a radioactive element is about 
one-third of the maximum energy. 

This continuous distribution of the beta energy spectrum is in conflict 
with both quantum mechanics and the law of conservation of energy. To ex- 
plain this, Pauli in 1931 and Fermi in 1934 assumed the existence of a particle 
which Fermi called ‘‘neutrino.’’ A neutrino is emitted along with the beta 
particle when the beta particle carries less than the maximum energy evolved 
in the particular nuclear process. The neutrino carries the energy difference 
remaining between the actual energy of the emitted beta particle and the max- 
imum energy it should have theoretically. The neutrino balances the energy 
sheet. A high energy beta particle is accompanied by a low energy neutrino 
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and vice versa. For example: the energy of the beta particles from every de- 
eaying radioactive phosphorus atom (,;P**) theoretically should be 1.7 Mev. 
Only a small number of atoms, however, decay with beta energies of 1.7 Mev.; 
the majority deeay with beta particles of lesser energy, varying from 0 to ap- 
proximately 1.7 Mev. The neutrino is believed to carry no charge and to have 
a very small mass, thus making its detection extremely difficult. So far 
no reliable indications of its actual physical existence have been experi- 
mentally demonstrated. 

The preponderance of certain velocities and energies is statistically char- 
acteristic of the beta particles of a particular radioelement. This may be 
shown in the spectral energy distribution of betaparticles from radium E in 
comparison with those from radiophosphorus. A more accurate representa- 
tion is usually given in so-called histograms, determined by measuring the 
magnetically produced curvatures of the beta particle tracks and counting the 
distribution of these tracks. The determination of the exact distribution of 
the beta particle energies of a radioactive element involves complex physical 
measurements and mathematical calculations, developed by Fermi, Konopinsky- 
Uhlenbeck, Kurie, and others. 

Beta particles have a definite range, which is a function of the energy of the 
particles and the density of matter they traverse. In air the range may be sev- 
eral hundred centimeters; in aluminum it is a few millimeters or at most, a 
few centimeters. 


The principal process in the disintegration of a radioactive atom is either 
an alpha or a beta decay process. Beta decay of a natural radioactive atom 
is associated with the emission of a high quantum energy of radiation, a 
gamma ray. As stated before, gamma rays are identical with x-rays, ultraviolet 
rays, light rays, and radiowaves. These rays are the purest representatives 
of radiant energy and in their behavior they display most strikingly the dual 
corpuscular and wave character of matter. While x-rays, ultraviolet and 
light rays have fheir origin in energy processes in the atomic shell, gamma 
rays originate in the excited nuclei of atoms. Experimental evidence indicates 
that in certain beta decay processes, after the ejection of the beta particle, the 
atomic nucleus remains in a state of excitation. The duration of this state of 
excitation is of the magnitude of from 10°* to 10°'' of a second. The excess 
energy is emitted in a single or in multiple events which represent the energy 
difference between the initial excited state and the ground level energy state. 
There may exist several possible energy levels between the initial excited state 
and the ground level of energy state in the nucleus. Gamma ray spectra may 
appear, therefore, as consisting of several distinct energy packets or they 
may appear as a single monochromatic energy packet which is characteristic 
for the particular element. 

In radiation therapy the gamma ray sources are the disintegration prod- 
ucts of radium. Radium salt placed in hollow platinum needles or tubes is 
the typical method of use of gamma radiation. The discovery of artificial 
radioactivity made other gamma ray sources available, of which the most 
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noteworthy is radiocobalt. Radiocobalt, although it has only 5.3 years half- 
life as compared with the 1,600 year half-life of radium, still is superior to 
radium as a therapeutic agent in certain important respects. 

X-rays and gamma rays penetrate tissue depending on their energy. 
Alpha particles, on the other hand, even though they may be of many million 
volt energy, are stopped by a thin sheet of paper. Beta particles from a radio- 
active atom may penetrate several millimeters of tissue. Electrons or cathode 
rays, which are the analogues of beta particles, can be accelerated in the beta- 
tron or synchrotron to such energies that they become deeply penetrating 
radiations. The therapeutic potentialities of such radiation are now being 
studied. Another type of penetrating corpuscular radiation is afforded by 
neutrons. As we have seen, neutrons are natural constituents of atomic nu- 
clei. Neutrons are generated in the cyclotron as a result of interaction of 
accelerated deuterons, that is, the nuclei of heavy hydrogen, with the atoms 
of a beryllium target. Acceleration of deuterons in the cyclotron takes place 
in cireular orbits of steadily increasing radius by repetitive action of a radio- 
frequency electric field in the presence of a steady magnetic field. Neutrons 
differ from x-rays and gamma rays in that they are more absorbed by water 
than by lead. Depending on their energy neutrons are known as fast or slow 
and their power of penetrating tissue depends on their velocity. The most 
efficient source of neutron production is the atomic pile. 

This outline of the physical nature of radiating agents used in therapy 
is sketchy and far from complete. This is inevitable in view of the limita- 
tions of our time. 


Part II 


High energy radiation is dissipated in the process of its interaction with 
matter. This absorption of energy is manifested in chemical changes result- 
ing from excitation and ionization of atoms and molecules which compose the 
matter which is encountered. The physical basis of excitation and ionization 
is not fully understood. It is known that charged particles such as alpha 
particles and beta particles-ionize atoms and molecules directly. X-rays and 
gamma rays, on the other hand, exercise their ionizing effect indirectly by 
producing secondary electrons which in turn cause ionization. Ionization 
caused by neutrons is the result of displacement of protons from the atomic 
nuclei. These so-called recoil protons in turn produce ionization directly since 
they are themselves charged particles. X-rays and gamma rays are absorbed 
by photoelectric processes known as ‘‘photoelectric effect’’; by seatter proe- 
esses called ‘‘Compton effect’’; and by simultaneous production of a positive 
and negative electron called ‘‘ pair production.’’ Dissipation of low energy x-rays 
and gamma rays is characteristically by photoelectric absorption, which de- 
creases as the energy of radiation increases. High energy radiation is dis- 
sipated by Compton effect. In photoelectric effect the total energy of the in- 
cident x-ray or gamma ray is given up to the atomic electron. In this process 
the photon disappears completely. In Compton effect the photon behaves as 
a particle and removes an electron from an atom in the process of collision. 
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The removed electron, however, does not carry the total energy of the incident 
photon. The photon therefore survives the collision and continues to travel, 
but in a deviated path and with reduced energy. As a consequence, Compton 
effect results in more widely scattered ionization from a single photon. With 
increasing energy of radiation ‘‘forward scatter’’ becomes greater in rela- 
tion to lateral and back seatter. This is significant for depth dose in the treat- 
ment of deep-seated lesions. Pair production occurs only when the incident 
energy is greater than 1,100,000 volts, and increases as the energy of the radi- 
ation increases. The energy expenditure required for the production of an 
ion pair in air varies from 32 electron volts for x-rays, beta particles, and gamma 
rays to 35 electron volts for alpha particles and protons. 

The total energy contribution of x-rays and gamma rays is inversely pro- 
portional to their wave lengths. Density of ionization, however, increases with 
increasing wave length. The dissipation of energy is only partly a function of 
the energy of the radiation and partly of the density of the absorbing material. 

The physical unit of absorption is the atom. The biologie unit is the cell, 
which is made up of some 10'° molecules in active motion within which ef- 
fective radiation energy must be absorbed. These molecules are composed of 
a great variety of elements, each with its own atomic number. The combina- 
tion of atomie numbers in a tissue governs the density of the tissue and there- 
fore its capacity to absorb radiation energy. This ‘‘effective atomic number”’ 
is particularly important where bone is in the path of the radiating beam 
as in eases of irradiation of lesions in the oral cavity, as will be seen by the 
following effective atomic numbers: 


Air 7.64 Muscle 7.44 
Water 7.46 Bone 13.90 
Fat 5.85 Lead 82.00 


The energy absorption per unit dose of radiation increases not only with 
the density of the tissue, but, as stated before, is also in direct relation to the 
energy of the radiation. The absorption in bone, for example, is three times 
greater for 50 kv. generated x-rays than for 200 kv. generated x-rays. A com- 
parison of absorption by bone and soft tissue for these two energies of radia- 
tion shows a bone-soft tissue ratio of 2.5:1 for 200 kv. radiation, and 6:1 for 
50 kv. radiation. Although the high absorption of radiation by bone is due to 
the chemical structure of its inorganie matrix, the organic elements of bone 
are, of course, equally affected. Radiotherapeutie experience suggests that 
radiation damage to bone proceeds via its effect on the soft tissue elements, 
notably on the eapillaries inside the Haversian canals. Inability to deal with 
infection or trauma so characteristic of irradiated kone gives strong support 
to this view. It seems certain on the basis of calculations that the ionization 
inside small eavities within bone is very much higher than might be anticipated 
from the dose expressed in roentgens. When damage occurs to tissue within 
the Haversian systems to the extent of interfering with the nutrient supply, 
it is probable that even greater damage occurs to osteocytes in still smaller 
savities. It is possible that the dose in roentgens which damages the capillaries 
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of the Haversian canals kills many of the osteocytes, thereby rendering the 
inorganic matrix virtually static with no further movement of calcium salts 
into or out of that part. This constitutes an interruption of all metabolic 
activity within the bone, which leads to osteonecrosis or, if infection sets in, 
to osteomyelitis. The lesser tolerance of bone to radiation as compared with 
soft tissue is of paramount importance and must be considered in radiation 
therapy of lesions of the oral cavity. Clinical experience has shown that bone- 
soft tissue tolerance ratio decreases as the energy of the radiation increases. 
If radiation is generated at 1 Mev. or if radium gamma rays are used, the tol- 
erance of the living elements in bone is unlikely to be very different from that 
of the soft tissues, and consideration of tumor dose in relation to soft tissue- 
bone tolerance should follow the principles established for the treatment of 
soft tissue tumors remote from bone. 

Let us now consider the specific effects of radiation on the cell. The direct 
effect is a disruption of the cell nucleus and cytoplasm which leads to the ulti- 
mate death of the cell. This direct and violent and relatively short attack on 
the cell may be preceded by alteration of cellular function. The degree of 
cellular changes is in direct relation to the amount of radiation absorbed by the 
tissues. In multicellular organisms and in tissues of mixed cellular composition, 
radiation below a certain threshold amount produces no discernible effect, 
while radiation above a certain tolerance dose amount results in general cellu- 
lar death. In clinical radiation therapy, especially of tumors, the aim is the 
selective destruction of pathologic cells and the preservation of normal tissues. 
The direct destruction of neoplastic cells by radiation is accompanied by in- 
direct effects due to the action of radiation on the vascular-connective tissue 
surrounding the tumor. These can be classified as immediate or acute effects 
and as late or chronic effects. Immediate effects are reversible while late ef- 
fects are progressive and irreversible. Late effects, which must be regarded as 
uptoward sequelae of radiation, are inevitable with present-day techniques 
when a dose sufficient to destroy the tumor is administered. They are there- 
fore caleulated risks of radiation therapy. In addition to the effects on tissue 
immediately surrounding the lesion, radiation effects are observed in all tissues 
through which radiation passes. In the treatment of lesions of the oral cavity, 
the skin, the mucous membrane, salivary glands, and bone are all involved. 

Reaction of the skin consists of erythema of various degrees from simple 
reddening to bullous epidermolysis. This reaction subsides within four to eight 
weeks after treatment. A frequent early reaction, particularly when single 
large doses are given, is edema of the subcutaneous tissues, which also subsides 
in a short time during or after treatment. This effect is rarely observed where 
treatment is given in fractions of the total dose. After subsidence of the acute 
reaction the only remaining sign of skin change is usually a slight depigmenta- 
tion. In time, however, more marked atrophy with telangiectasis may develop 
as a result of vascular changes in the subcutaneous tissues, such as endarteritis 
obliterans and connective tissue sclerosis. 
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Until the advent of supervoltage and megavoltage radiation therapy the 
skin reaction was one of the limiting factors for therapy. However, now that 
x-rays generated at multimillion volt ranges are available it is extremely im- 
portant to bear in mind that with these higher voltages the skin changes be- 
come lesser as the voltage of radiation increases. The absence of skin changes 
previously seen in lower voltage radiation does not mean that tremendously 
higher doses of supervoltage therapy can be administered with impunity, merely 
that the peak absorption of radiation is below the skin surface. 

Mucous membrane shows changes similar to those of the skin at the same 
time. These are reddening followed by formation of a fibrinous membrane, yel- 
lowish-white in color. The reaction is called radioepithelite in distinction to 
radioepidermite of the skin. It subsides in four to eight weeks after treat- 
ment. The mucous membrane regenerates, but is more pale than nonirradiated 
tissue, with atrophy of the superficial layers of the epithelium and fibrosis of 
the deeper layers. On the tongue the filiform and fungiform papillae disappear. 
Changes of mucous membrane in the mouth are accompanied by diminution of 
sensation and temporary loss of taste. 

The salivary glands, both parotid and submaxillary, react functionally 
to radiation. When large doses are given, initia] swelling follows within a 
few hours. If radiation is given in smaller doses over a period of three to 
four weeks, there is first an alteration in the consistency of the saliva which 
becomes sticky and frothy, adheres to the mucous membranes of the mouth, 
and loses its normal lubricating function, owing to an excess of mucus. Sub- 
sequently the secretion ceases entirely and the mucous membrane of the mouth 
and pharynx becomes shiny and dry. These reactions are usually transient 
especially if the parotid gland is protected. In some patients, however, im- 
pairment of salivation persists throughout life. The effect of radiation on sal- 
ivary glands is of great clinical importance because of secondary changes 
which develop in the tissues .of the oral cavity, including dental structures. 

Something has already been said concerning the effect of radiation on 
bone. It may be added that normal adult healthy bone can withstand irradia- 
tion in the absence of trauma and infection. Where bone is exposed or in- 
volved by disease, or is traumatized, it becomes extremely vulnerable to radia- 
tion and bone necrosis may ensue, with or without inflammation. Most bone 
reactions are late sequelae and can usually be directly related to an incidental 
traumatization. 

Certain radiation effects are not accompanied by untoward clinical symp- 
toms. Others may develop to serious complications such as ulceration of the 
skin and mucous membrane, and osteomyelitis which has already been men- 
tioned. The only means of avoiding such complications is through observance 
of strict oral hygiene. This must be instituted before radiation treatment is 
begun. 

It is generally accepted that extraction of teeth within the treatment field 
must be done before radiation therapy is instituted. This should be carried 
out with the least possible traumatization of the alveolar bone. X-ray films 
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of the teeth and of the jaw must be taken prior to radiation therapy or extrac- 
tion to determine dental condition and the presence of metastases or invasion 
by tumor.- It is my own opinion that not more than two teeth should be ex- 
tracted at one time. The use of mild oral antiseptics should be instituted at 
the outset of radiation therapy. Local use of antibiotics has proved of slight 
value in my experience, while antibiotics administered systemically are valu- 
able in connection with extraction of teeth. During the whole course of radia- 
tion treatment and particularly at the time of immediate radiation reaction, 
adequate cleansing of the mouth is most important. An alkaline mouthwash 
is suitable for this purpose. In order to avoid late radiation reactions no teeth 
should be extracted, particularly from the lower jaw, after radiation therapy 
is concluded. The large doses required to destroy cancer kill the osteoblasts 
of the periosteum and initiate obliterating endarteritis, rendering the bone 
more susceptible to infection. Even should the teeth and bone escape infee- 
tion during the course of therapy, the removal of the irradiated teeth years 
later may result in the introduction of infection into the devitalized bone, re- 
sulting in osteomyelitis. If extraction is absolutely necessary, the patient 
should be put on a regime of antibiotics administered systemically for at least 
a week prior to extraction. The greatest precaution should be exercised to 
avoid traumatization of the bone. It is advisable not to insert dental plates 
over areas within the treatment field. The dentist who sees_a patient who has 
been treated with radiation for a lesion of the oral cavity should consult 
with the radiologist before undertaking any dental work on the patient. The 
use of heat, ultraviolet light on the skin, or irritating substances in the oral 
eavity will intensify radiation reactions. Radiation ulcers are very tender 
and painful. 

Syphilitic infection interferes with healing of acute and chronic radiation 
reactions. It is important therefore to ascertain the presence of syphilis in 
every case of oral malignancy in order to institute appropriate treatment of 
the syphilitic infection. 

In cases where radiation therapy is to follow radical surgery one must 
keep in mind that radical surgery alone may produce fibrotic changes in the 
skin, subcutaneous tissues, and mucous membranes similar to those following 
large doses of radiation, resulting in decreased ability to withstand large post- 
operative doses of radiation. Oceasionally radiation uleers must ke managed 
surgically by excision. The line of excision must be made in normal surround- 
ings and earried deep enough to remove all the injured tissue. 

Finally it is important to pay close attention to nutrition during and after 
radiation therapy to prevent starvation and its attendant complications pro- 
longing morbidity from the treatment of the disease and the delayed wound 
healing. 

All of the reactions to radiation which we have been discussing vary in 
degree according to the amount and quality of the radiation administered. 
A word therefore concerning measurement of the radiation dose is in order. 
The need for a quantitative measure for radiation was apparent as early as 
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1899. A number of methods have been in practice for almost fifty years in 
medical radiology. The most practical and useful method of dosimetry is that 
based upon the ionization produced in air by radiation. This was originally 
suggested by Villard in 1908 but it took another twenty years to develop it 
and have it aecepted internationally. This unit is the roentgen of x- and 
gamma-ray measurement. The roentgen has been a useful unit for linking 
physical dose with biologic response. It was helpful in putting radiation 
therapy on quantitative bases. However, one must be aware of the quality 
dependence of the roentgen as far as biologic effects are concerned. One 
thousand roentgens of x-rays generated by a potential of 200,000 volts will 
have a greater immediate and late effect than 1,000 roentgens generated by 
one million volts, assuming identical conditions of delivery of the dose. The 
erythema dose for 100 kv. radiation is around 350 roentgens, for 200 kv. radi- 
ation it is 800 roentgens, for 1,000 kv. radiation it is approximately 1,500 roent- 
gens. Attempts to establish a dose unit based on energy absorbed in the tissues 
from a given x-ray beam are being considered by an International Committee 
on Standardization of Dose Units. 

The roentgen is the unit based on the quantity of ionization, that is, the 
number of ion pairs produced in a finite mass of air. The roentgen, ‘‘r,’’ was 
originally developed as a unit of x-ray quantity with the purpose of defining 
radiation therapy dose. In 1937 the roentgen was redefined so that it includes 
gamma rays. According to this latest definition the roentgen is ‘‘that quantity 
of x- or gamma radiation such that the associated corpuscular emission per 
0.001293 Gm. of air produces in air, ions carrying one electrostatic unit of 
quantity of electricity of either sign.’’ This is still the officially accepted 
definition of the roentgen, r. 

The quantity 0.001293 Gm. of air referred to is 1 ¢.c. of dry air at 0° C. 
and 760 mm. Hg. The number of ion pairs per 1 electrostatic unit of electricity 
is 1/4.80 x 107° = 2.083 x 10°. In 1 Gm. of air, therefore, 1 r. produces 2.083 x 
10°/0.001293 = 1.61 x 10" pairs of ions. The associated corpuscular emissions 
from x- or gamma rays are the secondary electrons (photoelectrons, scatter or 
Compton electrons, and pair-electrons) produced by interaction of x- and 
gamma-ray photons with air molecules. In these processes the energy of the 
incident x-rays and gamma rays is absorbed by dissipation. Since an average 
of 32.5 electron volts (e.v.) is expended to form each ion pair in air, then 1 r. 
corresponds to the absorption of 5.24 x 10" e.v. of energy, or 5.24 x 10" e.v. » 


1.60 x 10" erg/e.v. = 83.8 ergs per Gm. of air. 
Ls 1 es.u. of charge/0.001293 Gm, air 
lr - 2.083 x 109 ion pairs/0.001293 Gm. air 
1 r. = 1.61 x 1012 ion pairs/Gm. air 
1 r. = 6.77 x 104 Mev./0.1001293 Gm. air 
1 r. = 5.2 x 107 Mev./Gm. air 
1 r. = 83.8 ergs./Gm. air 


The roentgen was originally developed as a unit of biologie radiation dose. 
The roentgen is not a time related unit and does not give information conecern- 
ing the number or energy of the incident photons of x- or gamma rays. When 
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used in relation to unit time, r./sec., it represents the dosage rate of ioniza- 
tion intensity in 0.001293 Gm. air, but does not give information regarding the 
quantity or energy of the incident photons. 

A number of units have been derived in recent years from the roentgen. 
These are the roentgen-equivalent-physical, the roentgen-equivalent-man, the 
gram roentgen of Mayneord, and the energy unit of Gray. 

The roentgen by definition refers to ionization produced in air. It is a 
yardstick to express the output of an x-ray machine. When an x-ray beam 
interacts with tissue due to scatter effect, the dose on the skin will be greater 
than the dose measured in air. This is particularly so for energies up to one 
million volt with the peak of back scatter at 200 kv. Therefore for a given 
dose r. measured in air, the skin dose is always higher. Similarly the dose 
in deeper-lying tissues, because of the absorption in tissues above, will be grad- 
ually less. Thus the tissue dose is less than the skin dose and for certain values 
less than the air dose. In radiation therapy, therefore, we always have to de- 
fine between r. in air, r. in skin, and r. in the tissues. 

The unit of quantity of radioactivity is the curie. According to present 
definition, one curie is the number of atoms of radium, or any other radioactive 
material disintegrating at the rate of 3.7 x 10*° disintegrating atoms per sec- 
ond. Fractions of the curie are the millicurie which equals 3.7 x 10’, and the 
microcurie which equals 3.7 x 10* disintegrating atoms per second. Recently 
another unit is being used by a group of physicists in the United States, Great 
Britain, and France and is called the ‘‘rutherford.’’ One ‘‘rd’’ has been de- 
fined as the amount of any radioactive element which disintegrates at a rate 
of 1 x 10°, that is, one million disintegrations per second. 

The quality of radiation is expressed in terms of the half-value layer. 
This is the amount of absorbing material which decreases the intensity of 
radiation to half of its original value. The half-value layer is actually the only 
reliable definition of the quality of the therapeutic beam. For low-voltage 
radiation up to 50 kv. Cellophane is used to measure half-value layer. 
Aluminum is used from 50 to 150 kv., copper, from 150 to 1,000 kv., and lead, 
above 1,000 kv. 


Half-life—The time interval during which half of the atoms of a radio- 
active element originally present have disintegrated is called ‘‘half-life’’ and 
is characteristic for the particular radioactive element. The half-life of radium 
is 1,590 years. The half-life of radon is 3.75 days. The half-life of radioactive 
phosphorus is 14.3 days. The half-life of radioactive cobalt is 5.3 years. 


Electron Volt.—Electron volt is the unit of energy used in atomic physics. 
One electron volt is the kinetie energy an electron would acquire falling freely 
from one point to another point when the difference of potential between the 


two points is one volt. 
Part III 


I wish to devote this last period of discussion to consideration of radia- 
tion therapy of accessible tumors of the head and neck. According to statisties 
of the American Cancer Society in 1949, about 14 per cent of all cancer deaths 
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are due to cancer of the head and neck. I believe that the dentists, more than 
other medical specialists, can contribute to reducing this mortality rate by 
participating in early diagnosis of such lesions. Any rapidly growing indura- 
tion on the skin, lip, or oral cavity, any indurated uleer must be considered 
malignant until proved benign. The only proof is through microscopic analysis 
of tissue taken for biopsy. The usual method of obtaining material for ex- 
amination is excision of part of the indurated tissues. Recently a new tech- 
nique has been developed consisting of smears taken from the surface of the 
lesion and stained by a special process known as Papanicolaou’s technique. 

Today we are concerned only with the problem of radiation therapy. It 
would be highly misleading, however, if I were to leave you with the impres- 
sion that radiation therapy is the only method of dealing with malignant 
neoplastic lesions. There are cases in which surgery is preferable to radiation 
therapy, and vice versa. There are cases where surgery and radiation in com- 
bination offer more than either method alone. Present-day therapy of tumors 
requires a high degree of cooperation among all the specialists involved. Lack of 
such unity of effort is responsible for many failures of treatment. 

It is unwise to attempt to generalize regarding the types of cancer which 
are better treated by one method or another. On the contrary every case of 
carcinoma requires strictest individualization and consultation among all the 
participating clinicians. When a decision has been reached to use radiation 
therapy there must be no hesitancy in administering an amount of radiation 
sufficient to destroy the tumor, even though some incidental damage to sur- 
rounding normal tissue may be inevitable. This, of course, involves employ- 
ment of every known means of protecting normal] tissue during the course of 
treatment, as well as pretreatment and posttreatment care of the sort previously 
discussed. ‘ 

In the early days of radiation therapy the view prevailed that radiation 
should be employed like a sterilizing agent, in a single large dose adequate to 
eradicate a tumor. Experimental studies by members of the French school 
around 1912 showed that tissue destruction is more selective and more com- 
plete when low intensity, prolonged irradiation, is employed than when high 
intensity, short-term irradiation is used. (Selectivity of destruction, of course, 
refers to the differential destruction of pathologie as against normal tissue.) 
The reason for this is that cells are more sensitive during active mitosis and 
periods of high metabolic activity than at any other stage. All cells which 
comprise a particular tissue are not in mitosis or states of high metabolic 
activity at the same time. Most tumor tissue is composed of cells in active 
mitosis and high metabolism. These considerations led to the adoption of a 
technique of radiation therapy in which the total dose to be delivered is frac- 
tionated over an appropriate period of time. This method affords an oppor- 
tunity of affecting pathologie cells as they go through the mitotie cycle, and at 
the same time enables the use of a much larger total radiation dose than could 
be delivered safely at one time. 

Methods of fractionation now in use may vary as to daily fractions, fre- 
queney of treatment, duration of treatment period, and total dose. All 
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methods have in common the objective of destroying pathologie tissue, and 
greatest possible preservation of normal tissue. 

There are still some advocates of single dose treatment, particularly for 
cutaneous malignancies. My own experience, however, fully supports the use 
of fractionated doses for all conditions to be treated with radiation. Modern 
x-ray treatment is carried out in daily fractions of doses varying from 200 r. 
to 400 r. over a period of fifteen to forty days, depending on the type and site 
of the lesion. The daily treatment requires only a few minutes. The early 
idea to protraction of the daily dose of x-rays over several hours was 
abandoned generally sometime ago. 

Radium and radon produce gamma radiation. When used either ex- 
ternally or interstitially these radiation sources are kept in contact with the 
lesion continuously over a period of several days. Radiophosphorus, a source 
of pure beta radiation, is also kept in contact with a lesion for several days 
when it is used in the form of plaques. In comparison with x-rays the dose 
rate per minute from radium, radon, and radiophosphorus is kept low enough 
not to produce irreparable cytocaustie effects. Moreover, the decrease of 
intensity of radiation with distance follows the inverse square law, so that with 
surface and interstitial gamma and beta radiation, the cell layers in immediate 
contact with the radiation source may receive a very high dose, but with each 
succeeding millimeter of tissue the size of the dose decreased by geometric pro- 
gression. 

Let us consider some lesions which are of particular interest to members 
of the dental profession. 

Lesions of the skin are easily accessible for careful examination, early 
diagnosis, and adequate treatment. Therefore it would seem that excellent 
results should be obtained in a high percentage of cases. In general the 
cancerous lesions of the skin are of three histologic types, namely, the basal 
cell carcinoma, the squamous cell carcinoma, and the adenocystic basal cell 
carcinoma, which is a combination of basal cell and squamous cell carcinoma 
and arises from skin appendages. It is not infrequent to observe precursors 
of malignant lesions, namely, scaly areas called hyperkeratosis. Because of 
the frequency of degeneration of hyperkeratoses into malignant lesions their 
early treatment is just as imperative as that of basal or squamous cell ear- 
cinomas. About 95 per cent of cutaneous cancers can be eradicated with 
radiation. 

The technique employed at the University of California Hospital in the 
treatment of basal cell carcinoma and hyperkeratosis of the skin consists of 
local applications of radiophosphorus when the lesion is not deeper than 3 mm. 
Radiophosphorus is an ideal means of irradiating superficial lesions of the 
skin since it is a source of pure beta radiation which penetrates to an average 
depth of only 5 mm. and a maximum depth of 8 mm., so that all lavers of the skin 
are irradiated without exposure of deeper tissues. By a simple technique, 
known concentrations of radiophosphorus in solution are soaked into blotting 
paper disks of appropriate shape and size. These are dried and applied over 
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the lesion by means of adhesive tape and left in place for a period of time eal- 
culated to deliver the desired amount of radiation. Reactions are similar to 
those from other radiations, namely, erythema, epidermolysis followed by re- 
covery of the skin from the acute reaction. Late changes are atrophy of the 
skin and oceasionally telangiectasia. 

Some basal cell carcinomas are treated with 50 kv. generated x-rays using 
1 mm. or 2.5 mm. aluminum filtration with the tube either in contact with the 
lesion or at 2 em. distance. Some lesions, depending on their depth, are treated 
with 100 kv. generated x-rays filtered with 1 or 2 mm. aluminum or 0.25 mm. 
copper plus 1 mm. aluminum. Treatment with x-rays is delivered in twelve to 
sixteen days if the lesion does not exceed 3 em. in diameter. The total tumor 
dose for such lesions varies between 4,500 r. and 5,500 r. Larger lesions are 
treated over a period of three to four weeks with total tumor doses of 5,500 r. to 
6,000 r. 

Squamous cell carcinomas are treated daily with x-rays for sixteen to 
twenty-five days with total doses of 5,500 r. to 6,500 r. 

If a cutaneous tumor is pigmented with a molelike appearance suggesting 
a malignant melanoma, biopsy should not be attempted and radiation therapy 
should not be undertaken. Instead, the whole lesion should be excised with a 
wide margin and adequate depth to insure complete removal. 


Cancerous lesions which originate in the lip, tongue, buccal mucosa, and 
floor of the mouth comprise approximately 6 per cent of all cancers. These tumors 
are of the squamous cell type in almost 100 per cent of all eases. They vary 
through all gradations from anaplastic, undifferentiated to the keratinizing 
highly differentiated histologic forms. Discussions of therapy of carcinomas 
of the oral eavity, including lips, usually consider these lesions together as 
sancers of the mouth. These lesions, however, vary widely in their clinical 
course and prognosis depending on their site of origin. For that reason I will 
diseuss them individually. 

Cancer of the lower lip, the most common of all forms of the tumors of the 
oral eavity (25 to 30 per cent), usually develops on the portion of the vermilion 
border which lies outside of the line of contact with the upper lip. In most cases 
the onset can be traced to a blister or a recurrent scab, to hyperkeratosis or 
leucoplakia. Sometimes years pass by to the development of clinically unmis- 
takable exophytie, uleerating, or verrucous type of tumor. 

It is therefore imperative that a patient with a recurrent blister, scab, 
hyperkeratosis, or leucoplakia be closely watched and if no improvement occurs 
with colorless lipstick and oral hygiene within four to eight weeks, a biopsy 
should be taken. 

Cancer of the lower lip may be treated by surgical excision or by radiation. 
There are many controversial statements in the literature as to the superiority 
of one compared to the other method. The differences of opinion are not ex- 
plained on the basis of varied surgical techniques but rather on the basis of a 
very unequal variety of radiotherapeutic skill and experience. With proper 
radiation therapy 95 per cent of lower lip lesions, whether small or extensive, 
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exophytic, ulcerating, or excavating can be locally cured with radiation, in most 
instances with a better cosmetic effect than by surgery. There are lesions, how- 
ever, which should not be treated with radiation. These are those which show 
a cordlike extension or induration toward the symphysis of the lower jaw. 
Metastases from the lower lip are infrequent and usually late. When they occur 
they should, in my opinion, by treated surgically. 

In men cancer of the upper lip occurs considerably less often than cancer 
of the lower lip. There seems to be a greater proportion of women with cancer 
of the upper lip than with cancer of the lower lip. 

In general, cancer of the upper lip grows more rapidly than that of the 
lower lip. Cancer of the upper lip metastasizes earlier and more frequently 
than that of the lower lip. 

The treatment of cancer of the upper lip is the same as for cancer of the 
lower lip. One must, however, be aware that cancer of the upper lip is essen- 
tially a more malignant lesion. 

X-rays and radium have been used in the treatment of lip cancer. A total 
tumor dose of 5,000 r. to 6,500 r. delivered in a period of twenty to thirty-five 
days is usually given at the University of California Hospital. X-rays are 
generated with 100 kv. and filtered with 2 mm. aluminum or 0.25 mm. copper 
plus 1 mm. aluminum. The underlying oral tissues are protected by lead. 
Radium is used in the form of needles which are applied interstitially. On the 
basis of my experience I favor x-rays in the treatment of this condition. Ap- 
proximately 96 per cent of lip lesions ean be eradicated by radiation. 

Carcinomas of the tongue and the floor of the mouth are grouped together 
because these tissues arise from the same embryonal structures, namely, the 
first and second branchial arches. The mucous membrane covering of the 
tongue and floor of the mouth is composed of squamous cells, and malignancies 
of these structures are therefore almost always squamous cell type. So-called 
lymphoepitheliomas which occur in the posterior third of the tongue are 
actually anaplastic epidermoid carcinomas. Rarely tumors of the base of the 
tongue are lymphosarcomas. Irritation is unquestionably a factor in the 
development of cancer of the tongue and floor of the mouth. Jagged teeth or 
poorly fitting dentures produce mechanical trauma which when continued for 
a long time may be exciting stimuli for cancer. The tongue is frequently a 
site of white patches better known as leucoplakia which must always be 
considered as a premalignant lesion. Syphilis is frequently associated with 
eancer of the tongue, and, as we have mentioned before, is a complicating 
factor in radiation therapy. 

Cancer of the tongue and floor of the mouth is properly regarded as one 
of the most serious of all malignant tumors. Five-year survival rate varies 
depending on the site of the tumor. Considerable controversy exists with 
regard to the preferred method of treatment of this lesion. In general it may 
be said that tumors which are operable are also amenable to radiation therapy, 
while among inoperable lesions there is a possibility of some salvage by means 
of radiation. 
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If x-ray is used as the form of radiation, a tumor dose of approximately 
6,000 r. to 7,000 r. is delivered in a period of three to five weeks. Interstitial 
radium is preferred by some clinicians. I myself prefer x-rays using an 
intraoral cone, whenever it is possible to include adequate margins. Occa- 
sionally a combination of intraoral cone and external x-rays is advisable. 

Caneer of the base of the tongue is incurable by any but a heroic surgical 
procedure. Radiation therapy is unsuccessful in almost all eases of this type. 
Some surgeons advocate surgery for the anterior two-thirds of the tongue 
and radiation for the posterior one-third. I am of diametrically opposite 
opinion, 

When radiation therapy fails in tumors of the anterior two-thirds of the 
tongue, surgery still can be performed without danger of tissue necrosis and 
permanent ulceration. 

Lymph node metastases from cancer of the tongue occurred in almost 70 
per cent of the cases. If lymph node involvement is present at the outset of 
treatment or develops at some later date, this should be approached surgically 
and radical neck dissection should be carried out. However, radical neck 
dissection should be undertaken only when the primary lesion is completely 
eradicated. In rare occasions neck dissection is impossible because the 
lymph glands have become attached to the vascular sheath, particularly the 
carotid sheath. In these instances, radiation therapy may be given, but 
usually with only palliative effect. 

It is appropriate to group together malignant lesions which arise in the 
gingiva, bueecal mucosa, hard and soft palate. As in malignancies of the 
tongue and floor of the mouth, trauma is an important etiological factor in the 
development of these lesions, and jagged teeth and ill-fitting dentures may 
take part in producing such trauma. Tumors which arise in these structures 
of the oral cavity may be squamous cell carcinomas, adenocarcinomas, or 
sarcomas. Tumors which arise far back on the buccal mucosa or gingiva, near 
the angle of the jaw, have worse prognosis than any other cancers of the oral 
cavity. They extend to the pterygoid fossa and metastasize early to glands 
at the base of the skull. Tumors of the gingiva often invade the mandible 
or maxilla. Of particular coneern to the dentist who is interested in early 
diagnosis of oral cancer are adenocarcinomas. Frequently these tumors lie 
beneath the mucous membrane and do not produce any surface ulceration. 
They may exist for a long time without causing any pain. When pain 
oceurs it is sometimes associated with deep bone involvement which may occur 
before the growth ulecerates through the mucous membrane surface. Often the 
first symptom is the loosening of teeth. If the teeth are extracted without 
x-rays having been taken the patient may attribute the development of the 
disease to the extraction when actually it was the tumor which loosened the 
teeth in the first place. 

Since these tumors invade underlying bone early in the course of the 
disease, thorough roentgenographie examinations are essential to diagnosis 
and as a guide to therapy. It is often difficult to distinguish bone invasion 
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by tumor from osteomyelitis. In general, however, malignant invasion 
of bone is characterized by irregular, moth-eaten, honeyeombed radiolucent 
areas with no periosteal reaction or new bone formation such as is seen in 
osteomyelitis. Sarcoma of the oral cavity is very rare, and is more common 
in the jaws than in the soft tissue structures. Another rare tumor of the oral 
cavity is malignant melanoma. Any pigmented, melanotic spot within the 
oral cavity should raise a suspicion of malignant melanoma, especially if the 
patient reports recent or rapid growth of the lesion. Suspected melanomas 
should not be biopsied but should be widely excised and then analyzed micro- 
scopically. 

Lymph node metastases from primary cancer of the buccal mucosa, the 
gingiva, and from the hard and soft palates oceur late in the disease. Recogni- 
tion of metastasis to surrounding lymph nodes requires knowledge concerning 
lymphatie drainage from these structures of the oral cavity. Treatment of 
these tumors of the oral cavity is either by surgery or radiation. Some lesions 
are more amenable to radiation therapy than to surgery, while others may re- 
quire a combination of radiation and surgery. Each decision must be made 
on the basis of all factors in the individual] case. Whatever treatment is 
decided upon must be radical. Radiation therapy may be given either with 
x-rays or with radium, or with a combination of both. In genera] 6,000 r. to 
7,000 r. tumor dose is the minimum for eradication of these lesions. X-ray 
treatment can be given through external fields or with intraoral cones. Fre- 
quently a combination of intraoral cones and multiple field external radiation 
is the best method of treatment. When radium is used externally, special 
forms of applicators must be constructed. Frequently radium needles or radon 
seeds used interstitially are preferable to radium plaques. 


With all of these lesions, pretreatment removal of teeth is essential in 
order to facilitate use of intraoral cones or radium plaques, and to avoid any 
postradiation extraction. 


— 


Malignant tumors of the jaw may be divided into two main types: those 
which arise from the epithelium, and those which originate in the bone, 
connective tissue, and blood vessels of the jaw. This subject, which is a very 
large and complex one, must be dealt with here with great brevity. These 
tumors may be either carcinomas or sarcomas. Their treatment in my opinion 
should be primarily surgical and radiation therapy should be reversed for in- 
operable cases. Occasionally it is desirable to give radiation therapy pre- 
operatively in an effort to reduce the size of the tumor. The radiosensitivity 
of some of these tumors of the jaw is striking but their radiocurability is 
practically nil. The same general considerations apply to tumors of the 
maxilla as to those of the jaw. That is to say, they are usually more satis- 
factorily treated with surgery than with radiation. Tumors of the mucosal 
surface of the maxillary cavity, however, whether or not bone involvement is 
present, are amenable to therapy with x-rays or radium or to intracavitary 
application of radioactive cobalt beads. 
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The upper and lower jaws are occasionally sites of metastatic tumors. 
In children, tumors which originate in the adrenal glands or kidneys sometimes 
metastasize to the mandible or maxilla. In adults metastases from primary 
cancer of the breast, the thyroid, kidneys, and prostate may occur in the jaws. 
Radiation provides palliation in these conditions. 
~ Salivary tissue, like other tissues of the body, is subject to inflammation or 
neoplastic proliferation. Salivary tissue is widely distributed throughout the 
skin and mucous membrane of the face and oral cavity, in addition to its con- 
centration at the site of the sublingual, submaxillary, and parotid glands. The 
parotid gland is the most frequent site of inflammation and primary neo- 
plasia.” The submaxillary and sublingual glands are often the site of primary 
lymphoma group tumors or of metastases from epithelial tumors. Mixed 
tumors of the parotid gland are the most frequent of all salivary gland tumors. 
Whether these tumors originate in epithelium or connective tissue is a moot 
point. Their structure is rarely uniform and may consist of epithelial elements 
in the form of alveoli, or cell strands interspersed in mesoblastie tissue made 
up of hyaline or myxoid or mucous connective tissue. Occasionally they con- 
tain even cartilage. These tumors are in general only locally recurrent if 
not completely excised, and they do not metastasize. However, malignant de- 
generation of mixed tumors is recognized by pathologists. It is frequently 
difficult to distinguish between benign mixed tumors and those which have 
undergone malignant change. In my opinion the treatment of mixed tumors 
of the parotid gland is primarily surgery. An occasional mixed tumor may 
respond satisfactorily to radiation therapy, but in general radiation should 
be reserved for the treatment of true carcinomas of the salivary glands. 

Primary malignant tumors of the salivary gland, particularly the parotid 
gland, are characterized by a rapid growth, early involvement of the facial 
nerve, and early pain, due to pressure of the tumor over the sensory nerves. 
Primary malignant tumors of the parotid gland frequently originate in the 
upper posterior or retromandibular lobe of the gland. Toothache, trismus, 
and swelling of the face may be the first signs which lead the patient to a 
dentist. Rapid growth and pain may cause confusion with a simple inflam- 
matory disease of the gland. Histologically, carcinomas of the salivary gland 
are either adenocarcinomas, alveolar carcinomas, or atypical carcinoma show- 
ing the tumor composed of spindle and round cells. Adenoecarecinomas are 
either papillary or alveolar. A peculiar type of malignant tumor of the 
parotid gland is the eylindroma which may frequently be described as a form 
of adenocarcinoma. These tumors bear a relationship to basal cell carcinoma 
of the adenoeystie type and are composed of cords of epithelial cells including 
spaces filled with mucus, connective tissue around these strands, or mucoid 
degeneration. Although the treatment of choice for primary malignant tumors 
of the salivary glands is surgical removal, often the patient presents himself 
in an inoperable stage. Radiation therapy although not the treatment of 
choice, may result in five-year and longer symptom-free survival. One com- 
plication which frequently arises as a sequence of radiation therapy of parotid 
gland tumors is fibrosis of the temporomandibular joint. The extent of these 
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fibrotic changes can be partially controlled by starting mandibular exercises 
immediately at the onset of radiation therapy and maintaining passive and 
active exercises for several months after completion of treatment. One com- 
plication of treatment of the parotid area is the subsequent dryness which may 
persist for weeks or even for many months after an intensive course of radia- 
tion therapy. 

Although the subject of our discussion is the malignant diseases of the 
mouth, I wish to mention acute inflammation, particularly surgical parotitis. 
This presents one of the very few indications for emergency radiation therapy. 
Small doses of x-rays, 50 to 100 r. twice or three times on subsequent days, 
cause surgical parotitis to subside often within twenty-four or forty-eight 
hours after treatment. 

The contribution of the dentist to the early diagnosis of tumors of the 
tonsillar fossa and of the oropharynx is of great importance. Approximately 
10 per cent of all oral cancers originate in the tonsils. They occur usually in 
adult life and are either epithelial squamous cell carcinomas or occasionally 
lymphomas. The patient may complain of toothache or of pressure from 
dentures, which are, however, referred pains. Tumors of the tonsil are amen- 
able to radiation therapy which is preferable to surgery since even radical 
surgery usually fails to remove the entire tumor. It is necessary to deliver 
8,000 r. to the tumor and surrounding area. X-rays are given through trans- 
facial fields or intraoral cone, supplemented in some instances by implantation 
of radon seeds. Recently we have used radioactive cobalt for the treatment of 
lesions in and around the tonsillar fossa. For cervical metastases neck dissec- 
tion is the treatment of choice. Postradiation fibrosis of the temporomandib- 
ular joint is a frequent complication and should be dealt with by exercise. 

Let me mention finally tumors of the oropharynx and nasopharynx. These 
lesions are not easily detectable but they too have significance for the dentist, 
as otherwise unexplained toothache or swelling of the cervical glands should 
suggest the presence of metastases from primary lesions situated in the oro- 
or nasopharynx. These tumors are not accessible to surgery, so that radiation 
offers the only method of treatment. Intensive therapy with x-rays or radio- 
cobalt serves to salvage a small percentage of these cases. 

In conclusion it may be said that the roles of dentistry and radiology 
in the diagnosis and treatment of cancer of the head and neck are very con- 
siderable. A great number of these lesions may come first to the attention of 
the dentist who is in a strategie position to direct the patient to the further 
attention which his condition requires. It is a matter of interest to note that 
after final diagnosis and consultation over 60 per cent of the tumors of the 
head and neck are treated with some form of radiation. 

This opportunity to present to you thus briefly some high lights in the 
field of our mutual interest has afforded me much pleasure and interest. I am 
fully aware of the brevity and sketchiness of much of the material which I 
have discussed. 
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THE CLINICAL USE OF ANTIBIOTICS IN DENTAL INFECTIONS 





PERRIN H. Lone, M.D., F.R.C.P., BALTIMORE, Mp. 





HE advent of the sulfonamides and subsequently that of the antibiotics has 

placed powerful therapeutic tools in the hands of dentists, and has revolu- 
tionized the treatment of some dental infections. It is of utmost importance 
that the dentist, like his confrere the physician, be au courant with the latest 
advances in the field of the anti-infective agents, and especially in that of the 
antibiotics, because, at the present time, there are few indications for the pri- 
mary use of the sulfonamides in dental infections. For the dentist, as well as 
for the physician, an understanding of proper dosage schedules and the clinical 
pharmacology and toxicology of the antibiotics is necessary if both he and his 
patients are to reap those benefits which will accrue from the proper use of 
sulfonamides or antibiotics in the prevention or treatment of dental infections. 


Actinomycosis 


As this disease may arise in or about the structures of the jaw, the dentist 
must always be on the lookout for it in patients in whom there is a delay in the 
resolution of, or a recurrence of, an imflammatory process, especially if the 
infection is accompanied by multiple draining sinuses. The treatment of actino- 
‘mycosis of the jaw represents an instance which may require the cooperative 
efforts of the dentist and the physician. Use a combination of procaine penicil- 
lin G in aqueous suspension given by the intramuscular route, and sulfadiazine 
per os for the treatment of actinomycosis. 


Alveolar Postoperative Infection 


Etiology.—The infection in general is caused by a mixture of microorga- 
nisms such as alpha hemolytic streptococci, staphylococci, Borrelia vincentii, 
and F. dentium. It occurs most frequently after extraction of third molars in 
the mandible. 


Specific Therapy.—The use of a preparation of penicillin G is recom- 
mended. It would appear that an ointment of penicillin in an anhydrous, non- 
hydroscopic base is the preparation of choice. Rarely more than two or three 
treatments at twenty-four or forty-eight hour intervals are needed to bring 
about the desired effect. 


Comment.—If the indications are that an extraction will be difficult. it is 
a good plan to administer to the patient as a prophylactic measure 300,000 units 
of procaine penicillin G in aqueous suspension by the intramuscular route. 
about four hours before the operative procedure is done. 
Medion. the Department of Preventive Medicine, The Johns Hopkins University School of 


Read at the Monthly Conference of the New York Instit inice , 
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Cellulitis 

Dental infection is a common source for the development of extensive and 
rapid cellulitis of the floor of the mouth. Such a cellulitis represents a problem 
which frequently requires the combined attention of both the dentist and the 
physician. It requires prompt and intensive treatment if serious consequences 
are to be avoided. Administer 300,000 units of procaine penicillin by the in- 
tramuseular route at intervals of six hours until the infection is controlled. 
Aureomycin may be given in the doses recommended for moderately ill patients. 


Cheilosis 

Etiology.—Angular cheilosis, especially if coupled with lesions of the 
tongue, may be an early manifestation of riboflavin deficiency. The angular 
lesions may become secondarily infected with hemolytic streptococci or staphy- 
locoeci. 

Specific Therapy.—Give adequate doses of riboflavin provided in a good 
B. complex multivitamin preparation. 

Auxiliary Therapy.—lIf the infection is mild, nothing need be done except 
to observe the rules of cleanliness. If severe, the administration of 300,000 
units of proeaine penicillin G in aqueous suspension by the intramuscular route, 
at intervals of eight to twelve hours, will, as a rule, control the infection. 





Gangrenous Stomatitis 

Etiology.—This disease process occurs in debilitated individuals. Infee- 
tion does not play a primary role but may be of importance as a secondary 
factor. The bacteria which may be involved are the normal inhabitants of the 
mouth. 

Specific Therapy.—Use those measures which will normally control the 
cause of the debilitation. 

Auxiliary Therapy.—Administer initially, crystalline penicillin G in doses 
of 25,000 units every three hours by the intramuscular route. Aureomycin 
given as recommended for moderately or severely ill patients may be used. 


Herpetic Stomatitis 

Etiology.—The virus of herpes simplex is the etiological factor. This dis- 
ease may occur as an isolated instance or it may be epidemic. It is frequently 
misdiagnosed because the brightly white vesicular caps are mistaken for flakes 
of exudate. 

Specific Therapy.—Try aureomycin as recommended for moderately ill 
patients. 

Auxiliary Therapy.—That of acute tonsillitis or pharyngitis. 

Comment.—tThe soreness of the throat is generally out of proportion to the 
visible lesions. 

Maxillary Sinus Infection 

If a dentist has the misfortune to fracture the floor of the maxillary sinus 

during the extraction of an upper molar, he should promptly seek the advice 
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of a competent otolaryngologist in respect to specific treatment to serve the 
best interests of his patient. Aureomycin administered in the doses recom- 
mended for moderately ill patients is the antibiotic of choice. 


Oral Moniliasis 


This disease is not known to respond to sulfonamides or antibiotics. Watch 
for it in patients who are taking large doses of chloramphenicol, terramycin, 
or aureomyein over a period of time. 


Osteomyelitis 
Osteomyelitis of the mandible is not uncommon following a compound 
fracture of the jaw or the extraction of lower molar teeth, where there has 
been considerable destruction of alveolar bone. When the infection is sharply 
localized, a typical “dry socket” is produced. If, however, the infection spreads 
in the inferior dental vessels, an extensive osteomyelitis may result. 


Etiology.—The ba>terial flora in osteomyelitis of the mandible is generally 
mixed. 


Specific Therapy.—Either penicillin G or aureomycin may be used. If 
erystalline penicillin G is being employed, the dose should be 25,000 units by 
the intramuscular route, administered every three hours until the infection is 
controlled. The penicillin preparation of choice for most instances in which 
this antibiotic is indicated for this condition would be procaine penicillin G 
(300,000 units) with 100,000 units of crystalline penicillin G added. It should 
be given every eight hours in watery suspension by the intramuscular route. 
When aureomycin is used it should be given in the doses recommended for 
moderately or severely ill patients. 


Auxiliary Therapy.—aAs sequestra and necrotic material are almost invari- 
ably present, and because of the nature of the infection, there will be little 
chance that sterilization of the lesion can be accomplished by the administra- 
tion of antibiotics alone. It is of the highest importance that proper surgical 
attention be given to the patient by a competent oral surgeon. This is not an in- 
fection with which to play around. The oral surgeon should be consulted in 
the beginning of the process. 


Comment.—If the extraction has been difficult and there is a possibility 
that a “dry socket” will make its appearance, a preparation of procaine peni- 
cillin G with crystalline penicillin G added, administered in aqueous suspension 
by the intramuscular route every twelve hours for a period of at least seventy- 
two hours, should be used to combat the impending infection. 


Periapical Infection 


The treatment of periapical infection and the problems involved in it are 
those of the treatment of an abscess or an infected cyst. 


Etiology.—The infection may be caused by any one of, or a mixture of, 
the microorganisms which inhabit the mouth. 
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Specific Therapy.—tIn the conservative treatment of periapical infection, a 
rapid and slow acting preparation of penicillin containing 100,000 units of 
erystalline penicillin G and 300,000 units of procaine penicillin G, administered 
intramuscularly in aqueous suspension at intervals of eight to twelve hours, 
will be of value in bringing the infection to the point at which surgical inter- 
vention is indicated. The penicillin should be continued for at least forty- 
eight hours after incision and drainage have been accomplished. Other meth- 
ods of antibiotic therapy have been tried. The area of the infection has been 
infiltrated with an aqueous solution of erystalline penicillin G containing 2,500 
units per ¢.c., together with the injection of a small amount of the solution of 
penicillin directly into the pulp canal of the diseased teeth. The flooding of 
the diseased root canal with solutions containing 50,000 units of crystalline 
penicillin G has been advocated. Dental paper points containing 3,000 units 
of penicillin have been used for shortening the time supposedly needed for 
sterilizing the root canals in the treatment of periapical infection. 

Auxiliary Therapy.—It is hardly fair to class incision and drainage as 
auxiliary therapy, but the end of all specific therapy is either to eliminate the 
infection entirely or to localize it, thus permitting suppuration to take place 
so that adequate drainage can be instituted. Cold applications to the face and 
hot irrigations intraorally comfort the patient and assist in bringing about a 
resolution of the infectious process. 

Comment.—It is probable that aureomycin given by the oral route will 
prove to be of value in the control of periapical infection. 


Pericoronitis 

Etiology.—<Acute pericoronitis is generally produced by one or a mixture 
of the normal bacterial inhabitants of the mouth. 

Specific Therapy.—A penicillin ointment containing at least 1,000 units 
per ¢.c. should be gently forced, through a blunted needle, between the erupt- 
ing tooth and the soft tissue. This may be repeated as often as is considered 
necessary. 

Auxiliary Therapy.—Cold compresses applied to the face may reduce the 
pain ineident to this infection. 


Periodontitis (Pyorrhea) 

Vitamin deficiencies are supposed by many to be a contributing factor in 
the production of pyorrhea. 

Etiology.—The etiology is not definitely known. The secondary infection is 
produced by a mixture of the microorganisms which inhabit the mouth. 

Specific Therapy.—There is none. It is said that improvement may be 
noted if the teeth are thoroughly sealed and then penicillin packs with dry 
tinfoil are applied. 

Auxiliary Therapy.—If a vitamin deficiency exists, therapeutic doses of 
vitamin C and of the B complex should be administered. 

Comment.—Antibiotics do not cure pyorrhea. They may help to decrease 
the severity of secondary infection. 
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Vincent’s Infection 


While this disease may occur in endemic and epidemic forms, it is probable 
that it is not communicable in the ordinary sense of the term, and that, at 
least in so far as the endemic form of Vincent’s infection is concerned, other 
basic causes are responsible. The exciting organisms are B. vincentii and F. 
dentium. Other bacteria in the mouth may play some role in the production 
of the clinical picture of the disease. The predisposing causes may be divided 
into those which are local and possibly those which are systemic in type. 
Among the supposed local causes are calculi, orthodontic appliances, metallic 
depositis, areas of occlusal overfunction, erupting or malposed teeth with gum 
flaps, overhanging gingival margins of fillings, ill-fitting crowns, faulty resto- 
ration, and other results of poor dentistry. The systemic contributing causes 
are agranulocytosis, leucemia, aplastic anemia, certain vitamin deficiencies, and 
chronic malnutrition. It is obvious that, whenever possible, the local or sys- 
temic factors must be controlled if satisfactory results from antibiotie therapy 
are to be obtained and maintained. The local factors should always be cor- 
rected if possible by the dentist, and the dentist in conjunction with the physi- 
cian should attempt to correct adverse systemic factors which may play a role 
in producing this disease. 


Specific Therapy.—Penicillin is the antibiotic of choice. Administer by 
the intramuscular route, 300,000 units of procaine penicillin G with 100,000 
units of crystalline penicillin G added, in watery suspension, every eight hours 
until the infection is controlled. Aureomycin in doses recommended for mod- 
erately ill patients may be used. 


Auxiliary Therapy.—Correct local factors which predispose the patient 
to this infection (Table I). 


TABLE I, CURRENT USAGE OF ANTIBIOTICS IN DENTAL INFECTIONS 


CHLORAM- 
TYPE OF INFECTION AUREOMYCIN | PHENICOL | TERRAMYCIN 
Alveolar postoperative infection 7 III I 
Cellulitis _ — Tit Ir 
Cheilosis wh ‘ Uv U 
Gangrenous stomatitis U U 
Herpetic stomatitis U U 
Oral moniliasis Watch for this infection when these 
ber ak , antibiotics are being used. 

Osteomyelitis I II 


Periapical infection I U 


Pericoronitis I U U 


Periodontitis ye ig U 
I—First choice or equal IlI—Third choice o—As indicated 
II—Second choice Blank—No value U—Unknown 


The Prophylaxis of Systemic Infection in Dental Practice 


The mouth is teeming with many different species of bacteria. Teeth 
which need to be extracted are generally infected with one or more varieties 
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of the bacteria of the mouth. At extraction, host parasite relations are dis- 
turbed and, in many instances, bacteria pour into the blood stream. As a rule, 
bacteremia is transient and does no harm. However, in patients who have 
rheumatie heart disease or heart disease of older persons, these circulating 
bacteria may settle on the heart valve and produce subacute bacterial endo- 
carditis. Patients who have acute, subacute, or chronic nephritis may have a 
flare-up of their disease following the extraction of teeth, and diabetics often 
react poorly after the same procedure. These are observations well founded 
in faet. The dentist should inquire of every patient for whom an extraction is 
advised as to whether that patient has had rheumatic fever or rheumatic heart 
disease, degenerative heart disease, nephritis, or diabetes. If the inquiry elicits 
a positive reply, the patient should be treated prophylactically with penicillin 
or aureomycin before and after the tooth is extracted. 

However, in any consideration of the prophylactic use of antibiotics in 
dental practice, thought must be given to the problem of “timing” the adminis- 
tration of the antibiotic. Evidence exists that, as a result of the continued use 
of penicillin, the bacterial flora of the mouth and throat may be altered. 
Strains of microorganisms which are susceptible to penicillin disappear, their 
place being taken by bacteria which are resistant to the antibacterial effects 
of penicillin. Thus, from the preventive point of view, nothing would be 
gained, and the possibility of creating a really harmful situation might arise. 
Therefore, in the prophylaxis of infections which might oceur incident to 
dental procedures, antibiotic prophylaxis should as a rule be initiated within 
the twenty-four hour period immediately preceding operation. Ordinarily 
treatment should continue from one to three days postoperatively. 

There is another phase of antibiotic prophylaxis which should receive 
careful consideration. It has been definitely established that the use of a 
dentifrice containing penicillin decreases the bacterial population in the mouth, 
and at the same time the incidence of dental caries is lowered. This certainly 
would seem to be for the general good. But the question must be raised: 
“Will the use of penicillin in dentifrices result in the mouth becoming popu- 
lated with strains of bacteria which are highly resistant to the bactericidal or 
hacteriostatie effects of penicillin?” This would not be a favorable situation 
beeause, then, certain dental infections, and sequelae to dental infection or 
dental procedures, would be resistant to the therapeutic effects of penicillin. 
As long as we do not know the answer to this question, it would seem logical 
to proceed eautiously. Dentifrices containing penicillin should not be pre- 
scribed for patients who are suffering from rheumatic fever or rheumatic heart 
disease, arteriosclerosis, degenerative heart disease, or nephritis. 


Dosage 


Not much space will be devoted to the discussion of dosages of the various 
preparations of the antibiotics, because in general this subject is understood by 
dentists and physicians. There are some points, however, that are worth dis- 
cussing. Sinee the introduction of procaine penicillin G, the use of crystalline 
penicillin G for the systemic treatment of infection can in general be reserved 
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for the treatment of certain severe infections. When employed, it should be 
given in doses of 25,000 units and upward by the intramuscular route, at in- 
tervals of- three hours day and night, until the infection is controlled. In 
certain infections, of which pneumococcal pneumonia is one, crystalline peni- 
cillin G, administered in doses of 300,000 to 600,000 units every twelve hours, 
is effective. Among the preparations of procaine penicillins, the preparation 
of 300,000 units of procaine penicillin G which has 100,000 units of crystalline 
penicillin G added to it is a valuable one. This may be given by the intramus- 
cular route in aqueous suspension in doses of 400,000 units or more at inter- 
vals of eight to twelve hours. It combines the features of both continuous 
and intermittent therapy and is a good preparation to use in many severe and 


TABLE II. DosSaGE SCHEDULES FOR AUREOMYCIN, CHLORAMPHENICOL, AND TERRAMYCIN 


AU UREOMYCIN" ~~ CHLORAMPHENICOL - ‘TERRAMYCIN 
TOTAL DAILY po DAILY | TOTAL DAILY 
INITIAL MAINTE- INITIAL MAINTE- INITIAL MAINTE- 
DOSE |NANCE DOSE} DOSE |NANCE DOSE| DOSE |NANCE DOSE 
SEVERITY OF MG./KG. MG./KG, MG./KG. | MG./KG. | MG./KG. MG./KG. 
ILLNESS BODY WT. BODY WT. |BODY WT.) BODY WT. |BODY WT.) BODY WT. 
Moderate oral route None _20- -30 60 None 25-50 


Severe intravenous route* | 5-10 20-400 5-10 20-40 


Severe ‘oral rou route 10 50 a ~ 60-120 15 _ 50-75 


When the the oral route ‘of administration is being used, the calculated total daily maintenance 
dose is divided into four or three parts and is given at intervals of six or eight hours. The 
higher doses are recommended for infants and children under 4 years of age. 

*When aureomycin or terramycin is being administered by the intravenous route, do not 
give more than 500 mg. in any single dose. The intravenous doses should be spaced at in- 
tervals of six to eight hours. A shift should be made to treatment by the oral route as soon as 
such is feasible. 

Pg usual prophylactic dose of these antibiotics for ambulatory patients is 1.5 to 2.0 Gm. 
per day. 


almost all moderate instances of infection which are susceptible to the antibac- 
terial effects of penicillin. It also produces relatively few reactions. A less 
desirable preparation of procaine penicillin G is that in vegetable oil with 2 
per cent aluminum monostearate added. The usual dose given by the intra- 
muscular route is 300,000 to 600,000 units. As the release of the penicillin in 
the tissues is greatly slowed, detectable (but not necessarily therapeutic) levels 
of penicillin are found in the blood for about seventy-two hours after the ad- 
ministration of a single dose. This preparation can be used in the prophylaxis 
of certain infections, in the treatment of mild infections which are susceptible 
to the effects of penicillin, and especially in syphilis. As a rule, in infections 
other than syphilis, procaine penicillin G in oil with aluminum monostearate 
added may be administered by the intramuscular route at intervals of forty- 
eight hours. The use of penicillin by mouth for the treatment of severe, mod- 
erately severe, or even mild systemic infections is not reeommended. It is one 
of the least desirable and most expensive ways of administering penicillin. 
As will be noted in Table II, dosage schedules for aureomycin and chloram- 
phenicol are well established. The schedules recommended for terramycin are 
still under investigation and may well be changed as our experience with this 
antibiotic increases. For the former, in severely ill patients treated by the oral 
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route, the initial dose should be based on 10 mg. per kilogram of body weight. 
The total daily maintenance dose of aureomycin, when administered by mouth 
to mildly or moderately ill patients, is based upon 20 to 30 mg. per kilogram 
of body weight, and for seriously ill patients upon 50 mg. per kilogram of 
hody weight. In either instance the total daily maintenance dose is divided 
into four parts, one of which is given every six hours. If it seems desirable 
in seriously ill patients to initiate treatment by giving aureomycin by the 
intravenous route, use the sodium glycinate preparation of this antibiotic. The 
initial dose should be based on 5 to 10 mg. per kilogram of body weight, while 
the total daily maintenance dose for intravenous use is based upon 20 to 40 
mg. per kilogram of body weight. The latter is divided into thirds, one of 
which is given every eight hours. In no instance is it believed desirable to 
administer more than 500 mg. of aureomycin in one dose by the intravenous 
route. With chloramphenicol, the initial or “priming” dose is based upon 
60 mg. per kilogram of body weight. This is divided into thirds, one of which 
is given at hourly intervals by mouth. The total daily maintenance dose of 
chloramphenicol for moderately ill patients is based upon 60 mg., and for seri- 
ously ill patients, 60 to 120 mg. of the antibiotic per kilogram of body weight. 
In either case, the daily maintenance dose is divided into four parts, one of 
which is given by mouth every six hours. Neither aureomycin, nor chloram- 
phenicol, nor terramycin should be given by the intrathecal route. 

Terramyein is generally administered by mouth. Currently it is believed 
that moderately ill patients should receive a total daily dose of terramycin 
which is based upon 25 to 50 mg. of the antibiotic per kilogram of body weight. 
This may be divided into fourths, one of which is given every six hours. The 
dosage of terramycin for seriously ill patients has not been definitely estab- 
lished, but the total daily dose in these individuals may be based upon 50 to 
75 mg. of the antibiotic per kilogram of body weight. In general, the recom- 
mended higher dosage schedules of the antibiotics should be used in small 
children and infants, while the lower ones should be employed for older chil- 
dren and adults. In severely ill patients terramycin may be administered by 
the intravenous route. The initial dose is based upon 5 to 10 mg. per kilo- 
gram of body weight. 

Nausea, which may become severe enough to produce vomiting, is one of 
the common reactions to aureomycin, terramycin, or chloramphenicol. If 
nausea makes its appearance and seems to be increasing, the patient should be 
put to bed. The antibiotic should be given with a glass of cold whole milk, 
and the patient’s diet should be regulated by his desires as to what will taste 
vood to him. Patients who are slightly or moderately nauseated may develop 
cravings for sour things, such as pickles, or for salty foods. These desires 
should be eatered to as far as the wishes of the patient go. If vomiting occurs 
and nausea inereases, it is often a good thing to omit one or two doses of the 
antibiotie and, if vomiting persists, to shift to intravenous therapy for twenty- 
four to forty-eight hours. 
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Toxicity 

The toxic reactions which may follow the administration of penicillin, 
streptomycin, or dihydrostreptomyein are well known. It would appear that 
reactions due to the sensitization of patients to these three antibiotics are in- 
creasing, and it should be borne in mind that dihydrostreptomycin and strepto- 
mycin can produce permanent vestibular damage and permanent deafness. 
As will be noted in Table III, the important reactions produced by aureo- 
mycin are nausea, vomiting, and loose stools (often amounting to a diarrhea). 


TABLE III, IMPORTANT TOXIC REACTIONS RESULTING FROM ANTIBIOTIC THERAPY 


‘STREPTO- CHLORAM- 
REACTION PENICILLIN MYCIN AUREOMYCIN PHENICOL | TERRAMYCIN 


Anaphylactic shock | Very rare | Very rare 0 0 0 
Skin eruptions Common Common Rare _Rare | Rare 


Other allergic Common / Common | Very rare Very rare’ | Very rare 
reactions 

Drug fever Common Common Very rare 

Renal injury 0 0 0 0 

Anemia “0 oI “Reported 


Very rare Very rare 


Granulocytopenia 0 0 Reported 


C.N.S. injury Very rare | Reported ? 


Vertigo : 0 Common Reported 


Deafness 0 Occurs y 0 ; 
Nausea 0 0 | Common Common Common 


Vomiting : Not Common; Not common; Not common 
Loose stools Common Common | Common 


Mucous membrane | Common Occur Occur Occur 
lesions (oral 
administration ) , = 
Secondary lesions Occur Occur Occur Occur 
due to yeasts 


It is believed that the nausea and vomiting are produced in part by an exoge- 
nous factor in the present preparations of aureomycin which are available for 
administration by the oral route. The looseness of the bowels results from a 
marked disturbance of the bacterial metabolism in the colon which is incident 
to the suppression of bacterial growth in that organ when aureomycin is being 
administered. In this respect the suppression of the bacteria in the stool may 
be great enough so that the metabolism of bilirubin in the large bowel is inter- 
fered with and bilirubin will appear in the stool. The finding of this pigment 
in the stool does not seem to be of any special consequence. An overgrowth 
of monilia and other yeastlike organisms is commonly found in the stools of 
patients receiving aureomycin, chloramphenicol, or terramycin. Localized 
dermatitis has been noted when aureomycin ointment is being used and it 
would appear that on rare occasions a dermatitis, due to sensitivity to the 
antibiotic, occurs when aureomycin is being administered. Sealy, discrete 
eruptions have been noted in the course of therapy with aureomycin and 
chloramphenicol which were not due to a sensitivity to the antibiotics but 
rather to a superficial infection with monilia. Drug fever has been noted very 
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rarely. Chloramphenicol produces nausea and vomiting but to a lesser degree 
than aureomyein. Looseness of the bowels is frequently observed in patients 
receiving this antibiotic. Bilirubin may appear in the stools. Dermatitis and 
drug fever have been noted in the course of treatment with chloramphenicol. 
Granulocytopenia and a mild hemolytic anemia have been noted in patients 
being treated with chloramphenicol. 

Terramycin produces nausea, vomiting, and diarrhea in a number of the 
patients to whom it is administered. The severity of the signs and symptoms 
seems to depend somewhat upon the size of the dose. Skin eruptions and drug 
fevers have been noted. Terramycin, along with aureomycin or chloram- 
phenicol, can produce annoying irritations of the mucous membranes of the 
mouth, vagina, and rectum. Pruritus ani is common. Renal injury or damage 
to nervous tissue has not yet been reported in patients receiving aureomycin, 
chloramphenicol, or terramycin. 

The fact that overgrowths of yeastlike organisms occur in the stools of 
patients, and that cutaneous moniliasis may develop in patients receiving 
aureomyein, chloramphenicol, or terramycin has been mentioned. The same 
is true in relation to the mouth. Thrush may make its appearance. There 
may be single or multiple monilial lesions in the mucous membranes of the 
mouth, vagina, or rectum. These generally disappear promptly when the anti- 
biotic therapy is stopped. It has also been noted in patients suffering from 
bronchiectasis or lung abscess that, following the suppression of the bacteria 
in the lesions of these conditions, monilia may make their appearance and, in 
certain instances, a pulmonary moniliasis has been produced. This of course 
would be a serious matter and should be guarded against by not administering 
prolonged courses (over ten to fourteen days) of the antibiotics to patients 
suffering from bronchiectasis or lung abscesses. 

In conclusion, it can be stated that, due to the widespread (and often very 
injudicious) use of penicillin, reactions to this antibiotic are rapidly increas- 
ing in numbers and in severity. Streptomycin and dihydrostreptomycin pro- 
duee permanent vestibular dysfunction and/or deafness in some patients. The 
use of these antibiotics should therefore be limited to the treatment of tubercu- 
losis, as there are better and less toxie antibiotics for almost all other types 
of infections in which streptomycin was formerly employed. To date, aureo- 
mycin and terramyein have been relatively nontoxic, if nausea, vomiting, and 
diarrhea are excluded from consideration. Chloramphenicol is known to pro- 
duce granulocytopenia and therefore might cause agranulocytosis. It is too 
early to tell whether the population will become as reactive to these last three 
antibioties as it has to penicillin. Only time will tell; but all practitioners 
should remember that, up to the present, ALL ANTIBIOTICS ARE POTENTIAL POISONS 
"OR SOME PATIENTS. USE THEM WITH CARE AND WITH THOUGHTFULNESS! 





ENDOCRINE REGULATION OF GROWTH 





W. O. THompson, M.D., F.A.C.P., Cuicaco, IL. 


Factors Which Influence Growth 


ROWTH is a complex phenomenon and is dependent upon inherited and 
congenital factors, the presence or absence of disease, the nutritional state, 





and hormonal factors. An individual may inherit tallness, shortness, and a 
certain type of body configuration. He may inherit a long trunk or a short 
trunk, narrow shoulders or broad shoulders, and long or short extremities. All 
of these characteristics are also modified to some extent by the glands of internal 
secretion. 

Anomalies of development occur, a very good example of which is achondro- 
plasia, in which the trunk and head are of normal dimensions, but the extremi- 
ties very short. 

A chroni¢ wasting illness may greatly retard the rate of growth and may 
even cause permanent alteration. Growth in length of the skeleton and onset 
of sexual maturity may also be retarded by poor nutrition, particularly when it 
lasts over a period of several years. A very good example of the effect of poor 
nutrition is seen in individuals who develop anorexia nervosa before the age of 
puberty. 

-An individual grows most rapidly during fetal life. After birth growth 
is most rapid during the first vear, and then the rate gradually diminishes until 
it becomes fairly constant about the fifth or sixth year of life. From then until 
the onset of puberty the growth increment is about the same for each individual, 
and is on the average about two inches per vear. 

At the age of puberty the rate of growth increases until epiphyseal closure 
begins to set in. At this time the growth increment diminishes rapidly. and 
growth in length is nearly complete by the time the epiphyses of the long hones 
close. In most American boys this oceurs between the fifteenth and seventeenth 
years, and in most American girls between the fourteenth and sixteenth vears, 
although a great deal of variation occurs from individual to individual. 

The age at which the final height is attained appears to some extent to be 
an inherited characteristic. In rare instances it may occur as early as the eighth 
or ninth year, and in others as late as the early twenties. 

Closure of the epiphyses of the long bones usually occurs at about the same 
time as sexual maturity develops. However, this is not an absolute rule, and 
some young women continue to grow as long as two years after the onset of 
menstruation. The final height of an individual appears to be related in part 
to the age at which sexual maturity begins. Short stature is more likely to be 
associated with the early development of maturity. 

The Ressatch and’ Madccations| Hospital The Grant espliak ama the Meteete Tomek 
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The skeleton increases slightly in length after the epiphyses of the long 
hones close, presumably because the epiphyses of the vertebrae and pelvie bones 
do not unite until the early twenties. 

All phases of the growth process may be modified by glands of internal 
secretion. In the interpretation of their effects it is very important to bear in 
mind all of the factors which may influence growth. 

The growth hormone of the pituitary and the thyroid hormone plays an 
important role throughout the whole growth period. The acceleration of growth 
at puberty appears to be dependent upon production of sex hormones, 

The Pituitary.—The anterior lobe of the pituitary influences growth by 
the production of growth hormone, gonadotropic hormones, and adrenocortico- 
tropic hormone. 

As previously stated the growth hormone of the pituitary is effective 
throughout the growth period. Growth of the skeleton cannot be thought of 
apart from growth of the body as a whole, and there is ample evidence to show 
that the growth hormone of the pituitary affects the development of all the 
tissues of the body. When it is present in deficient quantities during the growth 
period, dwarfism results, and when it is present in exeess, gigantism develops. 
In fact, it is the only hormone in the body which will cause gigantism when 
present in excess before epiphyseal closure. 

Pituitary dwarfism and cretinism are both characterized by marked re- 
tardation of growth but, unlike the cretin, the pituitary dwarf has a normal level 
of intelligence. 

The anterior lobe of the pituitary also influences growth by initiating the 
onset of puberty through the production of gonadotropic hormones. The 
gonadotropie hormones of the pituitary stimulate the production of sex hormones 
by the gonads, which in turn eause the acceleration of growth characteristic 
of puberty and are responsible in part for epiphyseal closure. 

The anterior lobe of the pituitary also influences growth through the 
adrenocorticotropiec hormone which stimulates the production of androgen by 
the adrenal cortex. The androgen thus produced plays some role in epiphyseal 
closure and perhaps also in the spurt in growth which occurs at the time of 
puberty. 

It is apparent that the influence of the pituitary on growth is complex, 
involving at least three pituitary hormones and, through stimulation of the 
adrenal glands and the gonads, several others which in the aggregate influence 
the growth and development of all tissues. 

The Thyroid.—The thyroid hormone, like the growth hormone of the pi- 
tuitary, exerts an influence throughout the whole growth period and affects the 
erowth of the skeleton and every other tissue in the body. A deficiency causes 
dwarfism, mental retardation, delay in dentition, and a delay in the onset of 
sexual maturity and epiphyseal closure. Untreated cretins may show some open 
epiphyses as late as the fifth decade. 

The thyroid hormone is absolutely essential for normal development of 
the brain. The brain doubles in size during the first vear of life, and a de- 
ficiency of the hormone for a period of only thrée or four months during this 
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crucial period results in permanent impairment. It was pointed out in the 
article dealing with the physiology of the endocrine glands that the skeleton 
could withstand a longer period of thyroid deficiency and recover almost com- 
pletely. After the brain has shown its full growth, the development of a thyroid 
deficiency causes only marked retardation of all mental processes, and complete 
recovery occurs when the concentration of the hormone is restored to normal. 

When desiccated thyroid is administered to a child with a thyroid de- 
ficiency, rapid development takes place in the skeleton and in dentition. An 
excess of thyroid hormone during the growth period does not result in gigantism. 
Its effects on growth appear to be distinct and, therefore, the result of a direct 
effect of the hormone on tissues. They do not appear to be mediated through 
the growth hormone of the pituitary. 

The Parathyroids.—There is not enough evidence available to say what 
effect, if any, the parathyroid hormone exerts on growth. A marked para- 
thyroid deficiency results in death, if untreated, and hyperparathyroidism is 
very rare before puberty. Further observations should be made on the role of 
the parathyroids in normal growth and development. 


The Adrenal Glands.—The adrenal cortex undoubtedly plays a role through- 
out the growth period by virtue of its effect on carbohydrate, protein, and 
electrolyte metabolism. 

Tumors of the adrenal cortex, which produce an excess of androgen, oc- 
casionally develop in childhood. They cause precocious puberty in young boys 
and masculinization in girls. These tumors are characterized at first by a rapid 
increase in height, followed by premature closure of the epiphyses and a marked 
reduction in the final height of the individual. 

The production of androgens by the adrenal cortex plays some role in 
puberty and adolescence, and appears to be involved in the growth of pubic 
and axillary hair and in epiphyseal closure in both sexes. 

The pituitary stimulus to the adrenal glands, which results in inereased 
production of androgens, appears to coincide with the gonadal stimulus, which 
results in the production of sex hormones. 


The Ovaries and the Testes.—A rapid spurt in growth occurs at puberty. 
At this time the yearly growth increment increases from an average of about two 
inches to between three and four inches. The amount of increase that occurs 
varies a great deal from individual to individual. This spurt in growth appears 
to be dependent upon the production of estrogen by the ovary and of androgen 
by the testis, and probably to some extent on the production of androgen by the 
adrenal cortex. Androgen probably plays some role in both sexes. The evi- 
dence available indicates that estrogen does have some effect on skeletal growth. 
but the effect is less than that of androgen. The sex hormones appear to be 
involved primarily in skeletal moulding, that is, in determining the relationship 
between the breadth of the shoulders and the hips, and between the length of 
the trunk and the extremities. 

The presence of sex hormones does not appear to be necessary for growth 
of the skeleton to normal length. Some eunuchoid individuals become rela- 












































ENDOCRINE REGULATION OF GROWTH 775 
tively tall. On the other hand, hypogonadism is sometimes associated with some 
shortening of stature when there does not appear to be a deficiency of growth 
hormone or thyroid hormone. In a young woman with hypogonadism whose 
epiphyses are not closed, the administration of estrogen alone will cause some 
growth and the onset of epiphyseal closure. Very rapid growth can be induced 
in young boys by the administration of chorionic gonadotropin, which stimulates 
the production of androgen, or by the administration of androgen itself. Growth 
in height of as much as seven or eight inches may be induced in a period of a 
single year during a period when the normal growth increment is only two 
inches. At the same time the muscles develop, the body proportions begin to 
resemble those of a mature adult, and the bones of the face grow so that the 
facial expression becomes much more mature. 

The influence of the sex hormones on growth is well illustrated in young 
boys and girls, who have untreated hypogonadism during puberty and ado- 
lescence. In both sexes the condition is characterized by a short trunk and long 
extremities, by delay in epiphyseal closure, by genu valgum, and by an im- 
mature facial expression, The genitalia, breasts, and prostate do not develop. 
In the female the pelvis does not develop to its usual breadth, and the char- 
acteristic feminine depositions of fat do not develop. In the male the muscles 
remain feminine in type, and the pitch of the voice fails to change. If adequate 
treatment is started in a hyvpogonad male at the age of 12, the skeletal propor- 
tions become normal, the legs become straight, the facial appearance loses its 
boyish characteristics and becomes typically adult in type, the pitch of the voice 
changes, hair develops in masculine areas, and the muscles become much larger 
and firmer. 

Corresponding changes occur in the female if adequate therapy is started 
at the proper age. However, it is not easy to be certain that a girl 12 years old 
has hypogonadism, and treatment is, therefore, usually not started until the age 
of 15 or 16 vears. By this time some of the abnormalities of the skeleton are al- 
ready fixed, and the amount of alteration that ean be induced is less than when 
treatment is started at the age of 12 years. 

The Pancreas.—Normal growth and development appears to be dependent 
to some extent upon adequate function of the islands of Langerhans. Dia- 
hetie children who are not well treated are usually short in stature. The poor 
nutrition of these individuals undoubtedly plays a role in their development, 
and occasionally diabetic children have other glandular abnormalities, such as 
a deficient production of growth hormone by the pituitary. 


Summary and Conclusions 

A brief outline of the manner in which glands of internal secretion modify 
growth has been given. It is apparent from what has been said that growth is a 
complex phenomenon and is influenced by many factors. 

It can be demonstrated that every hormone affects the metabolism of every 
cell in the body, and that a delicate balance exists between all of the glands of 
internal secretion. In the interpretation of any abnormality of growth it is 
very important to bear in mind all of the factors which may influence it. 
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LOCAL ANESTHETIC PROPERTIES OF PYRIBENZAMINE 
HYDROCHLORIDE 





Austin H. Kutscuer, B.A., D.D.S., New York, N. Y. 





IIIS paper reports the results of a preliminary clinical study of the topical 
anesthetic properties of Pyribenzamine hydrochloride* (N,N-dimethyl-N’- 
benzyl-N’-(pyridy]) -thylene-diamine-monohydrochloride ). 


Introduction 

Feinberg," * in early papers, Krantz and Carr,’ more recently in their text, 
and Feinberg, Malkiel, and Feinberg,‘ in their extremely complete book, re- 
viewed the experimental and therapeutic uses of antihistaminie agents. 

Some interesting properties and interrelationships of common antihis- 
tamines and common local anesthetics are to be found in the litera- 
ture.* 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18 

Pyribenzamine hydrochloride is a stable, white, nonhygroscopic, ecrystal- 
line material, readily soluble in water, which is known chiefly for its capacity 
to antagonize the effects of histamine.!” 2° 21: 2% 2 


The dosage,” ** 7° 2% 27 ¢linieal usage,” ** 7° ** 27 25 and toxicity*® * of 


Pyribenzamine as an antihistaminie agent, as well as its various other phar- 
macologie activities,*” ** ** in animals and man have been studied. 

Moseley** and Reynolds, Kahn, and Levy* applied 1 per cent and 2 per 
cent solutions of Pyribenzamine hydrochloride as a local anesthetic in gastros- 
copy. 

Yonkmann, Roth, Smith, Hansen, and Craver*’ described detailed animal 
experiments definitely demonstrating the local anesthetic action of Pyribenza- 
mine. 

On the basis of these findings, the properties and potentialities of solutions 
of Pyribenzamine as a topical anesthetic for the oral mucous membranes and 
as a surface anesthetic for other oral structures were investigated. 


Methods 


Two hundred eight patients, 97 male and 111 female, aged 18 to 70 and 
averaging 32 years, were used in this study. They were divided into 10 groups. 
Group 1.—Patients (26) were allowed to remain seated for five minutes 
unstimulated and untreated. A saliva ejector was placed in position, and the 
mucobuceal fold of the lower jaw from cuspid to cuspid was lightly dried with 
eotton rolls. One long swab saturated with water was placed at the depth of 


From the Division of Research, School of Dental and Oral Surgery, Columbia Univer- 
sity. 

*The Pyribenzamine for this study was graciously supplied by, and is a product of, Ciba 
Pharmaceutical Products, Inc., Summit, N. J. 
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the mucobuceal fold on one side in the region between the lower cuspid and 
lateral ineisor. Simultaneously, a swab saturated with a 4 per cent solution 
of Pyribenzamine was placed in a corresponding position on the opposite side. 
Swabs were allowed to remain in position for two minutes, forty-five seconds. 
The patient rinsed his mouth with tap water for fifteen seconds. Three minutes 
after swab insertion, the patient was asked on which side, if either, he felt a 
disturbance of gum, mucobuceal fold, or lip sensation. For whichever side a 
positive answer was obtained, the operator requested the patient to describe 
the sensation. (Numbness, a feeling of swelling or stiffness to touch or upon lip 
movement, or coldness were the replies most frequently received where an 
anesthetic had been used.) Such data were taken after three, five, ten, twenty 
and thirty minutes, and in some instances even later. Alteration of soft tissue 
sensation was recorded as: 0, none or not appreciable; 1, slight; 2, moderate ; 
3, marked; 4, great. This recording system was used throughout the following 
comparative studies. Where a marked difference in alteration of soft tissue 
sensation was noted, numbers were separated by 2 digits. The duration of 
anesthesia was also noted. These patients comprised Group 1. 


Group 2.—The procedure for Group 2 patients (112) was identical with 
that of Group 1, except that a 10 per cent solution of Butyn sulfate was sub- 
stituted for the water control. It was explained to the patients that two local 
anesthetics were being applied for a comparative evaluation. The side on 
which anesthesia was first noted was also recorded. At three minutes the 
depth of the anesthesia in the treated areas was tested by probing the mucous 
membranes on either side with a sharp explorer point. The patient was asked 
whether one side was more painful, less painful, or equally painful as com- 
pared to the other side. Again, the duration of anesthetic action upon both 
sides was noted. 

Group 3.—Patients (10) were asked to compare in similar fashion the 
local anesthetic effects of a 2 per cent solution of Pyribenzamine on one side 
and a 4 per cent solution on the other. 

Group 4.—Patients (169) were prepared for injection of a local anesthetic 
at one visit by drying the injection site with cotton rolls, after which Butyn 
solution, 10 per cent, was applied thereto for three minutes. Following rinsing, 
an injection of 1.5 per cent Monoecaine was made with a 25-gauge needle. At 
the next visit (where possible, the following day), an injection was made by 
the same operator in the same, or an approximately similar, site using the same 
technique except for the substitution of a 4 per cent solution of Pyribenzamine 
as the topical anesthetic. In alternating cases, the order in which the drugs 
were used was reversed. Patients were not aware of any experimental pro- 
cedure until after the second injection, at which time they were asked to com- 
pare the pain incident to initial surface puncture by the needle during the first 
and second needle insertions. They were also asked to characterize the second 
injection as causing the same, more, or less pain than the first. Patients were 
specifically requested to differentiate the initial puncture from subsequent 
probing with the needle and from pain incident to the forcing of the anesthetic 


fluid into the tissues. 
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Group 5.—Nearly simultaneous injections by the same operator were given 
these patients (10) in the same area on opposite sides of the mouth. On one 
side the 10 per cent solution of Butyn was applied as the topical anesthetic 
while the 4 per cent Pyribenzamine solution was used on the opposite side. A 
comparison of the pain of needle insertion on the two sides was requested of 
each patient. 


Group 6.—Following the insertion of 10 per cent Butyn and 4 per cent 
Pyribenzamine swabs as for Group 2, each patient (50) was requested to desig- 
nate the side on which he first noticed an unusual sensation or sensory dis- 
turbance by raising the hand on the side affected. Swabs were left in place 
and the onset of sensory disturbance on the opposite side was then recorded. 
At the end of two minutes, forty-five seconds, as before, the swabs were re- 
moved, and, following rinsing, the degree of anesthesia on both sides was 
recorded. The type of sensation initially described (numbness, coldness, sting- 
ing, burning, and tingling) was also recorded. 


Group 7.—These patients (15) complained of gagging when posterior 
intraoral x-ray films or impressions extending back onto the soft palate were 
taken. Where x-ray films were the disturbing factor, the areas were copiously 
swabbed with 4 per cent Pyribenzamine and the solution allowed to remain in 
place for three minutes. Where impression materials were being used, the 
patients gargled 7 ¢.c. of the 4 per cent Pyribenzamine solution or otherwise 
held the solution in position in contact with the soft palate for three minutes, 
then expectorated and rinsed thoroughly. The operation was then begun. 


Group 8.—In order to study the effects of more prolonged application of 
4 per cent Pyribenzamine on the oral mucous membranes, volunteer patients 
(6) applied the solution to the anterior portion of the tongue eight times daily 
for seven days. Kodachrome photographs were taken before the initial appli- 
eation and following the final (fifty-sixth) application. 


Group 9.—The anesthetic action of 4 per cent Pyribenzamine was tested on 
the teeth of these patients (103). The soft tissue areas about the tooth to be 
treated were dried with cotton rolls. Dry cotton rolls were left in place. The 
sensitive or painful area of tooth was dried with a cotton pellet and a testing 
stimulus was applied repeatedly. Another pellet soaked in tap water was 
applied to the tooth area for three minutes. Pain sensation following a simi- 
lar stimulus, as reported by the patient, was compared to the initial sensitivity 
and recorded. Then the patient was advised that an entirely different drug 
was to be applied. Application of 4 per cent Pyribenzamine was made in an 
identical manner and the patient’s pain reactions to this stimulus were recorded 
and compared with those of the initial and control tests. As nearly as possible, 
the same stimulus was applied to the same area of tooth as before. The teeth 
tested included those extremely sensitive: (1) to cold, 9 teeth; (2) during 
sealing (usually at the cementoenamel junction, 13 teeth; (3) during explora- 
tion of carious exposed dentine, 35 teeth; (4) during bur excavation of carious 
dentine, 39 teeth; (5) during excavation of caries in teeth presenting with 
small exposures of vital pulps, 4 teeth; (6) with toothaches, 3 teeth. The test- 
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ing stimuli were cold or hot air blasts, explorers, sealers, or burs, in appropriate 
situations. The patient was also asked which of the two medicaments he would 
prefer to have applied for the relief of pain the next time. Teeth in all loca- 
tions of the mouth were treated. 


Group 10.—Solutions of histamine antagonists chosen at random, Neohe- 
tramine, Thenylene, Benadryl, Di-Paralene, Thonzylamine, and Perazil, in con- 
centrations which were to each other and to 4 per cent Pyribenzamine as are 
their respective normal initial oral dosage, were applied to the oral mucous mem- 
brane of subjects (4) in a manner similar to that in Group 1 (water control) 
in order to study superficially the local anesthetic actions of other antihista- 
mines, 





Observations 
Group 1.—(Twenty-six subjects.) Following the removal of the saturated 
swabs and the rinsing of the mouth, the average degree of anesthesia reported 
at the various time marks on the (control) water side compared with the 4 per 
cent Pyribenzamine side is shown in Table I. 


TABLE I 





WATER (CONTROL) 


4% PYRIBENZAMINE 











AVERAGE DEGREE | VARIATION AVERAGE DEGREE 
MINUTES OF ANESTHESIA* (¢ )t OF ANESTHESIA* 
3 2.3 0.8 0.1 
5 23 0.9 0 
10 2.1 aoe 0 
20 1.5 0.8 0 
30 0.6 0.8 0 


Group 2.—(112 subjects.) At the time marks indicated in Table II, the 
average degree of anesthesia reported on the 4 per cent Pyribenzamine swab 
side as compared to the 10 per cent Butyn swab side was as shown. 


TABLE IT 


; | ~ 4% PYRIBENZAMINE 





10% BUTYN 





AVERAGE DEGREE | VARIATION ~ AVERAGE DEGREE | — VARIATION 
MINUTES OF ANESTHESIA (c)t OF ANESTHESIA* | (o)t 
3 2.3 1.1 1.0 0.9 
5 22 1.0 1.3 0.9 
10 2.1 1.2 0.9 0.8 
20 1.6 1.1 0.4 0.7 
30 0.6 0.9 0.1 0.3 
*The degrees of anesthesia were recorded throughout the study as follows for each sub- 
ject: 9, not appreciable or none; 1, slight; 2, moderate; 3, marked; 4, great. 
ef (x)? : @ 
‘Standard Deviation (0) calculated as: o = n 
where x degree of anesthesia; f frequency of occurrence; n number of individuals; 
x average degree of anesthesia. E 


Anesthesia was noted first in 48 cases on the Pyribenzamine side, in 9 
eases on the Butyn side, and in 9 cases at approximately the same time. (No 
observation was made in the remaining eases. ) 

More pain was experienced upon probing with an explorer point on the 
Pyribenzamine side in 9 cases while more pain was experienced on the Butyn 
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side in 27 cases. Pain experience was considered equal in 19 cases. (This ob- 
servation was not made in the remaining cases. ) 

The average duration of anesthesia was 27.4 minutes for 4 per cent Pyri- 
benzamine as compared to 17.7 minutes for 10 per cent Butyn. Individual 
recordings for Group 2 patients appear as Fig. 1. 

Group 3.—(Ten subjects.) At the time intervals indicated in Table IL, 
the average degree of anesthesia reported on the 4 per cent Pyribenzamine 
swab side as compared with the 2 per cent Pyribenzamine swab side was as 
shown. 

TABLE IIL 


MINUTES 4% PYRIBENZAMINE 2% PYRIBENZAMINE 
3 2.5 1, 
5 2.4 1J 
10 2.2 1.2 
20 1.4 0. 
30 0.5 0. 


Group 4.—(169 subjects.) One hundred sixty-nine injections of 1.5 per 
cent Monocaine premedicated at the site with the 10 per cent Butyn topical anes- 
thetic and 169 1.5 per cent Monoeaine injections into similar areas premedicated 
with the 4 per cent Pyribenzamine topical anesthetic were given. In 71 cases 
(42 per cent) patients reported that less pain was felt when the topical anes- 
thetic applied was 4 per cent Pyribenzamine than when 10 per cent Butyn was 
used as the topical anesthetic. Sixty-five subjects (38.5 per cent) considered 
the solutions equianesthetic. Thirty-three patients (19.5 per cent) reported 
less pain incident to injection with 10 per cent Butyn topical anesthesia than 
with 4 per cent Pyribenzamine topical anesthesia. Over and above these 169 
cases, topical anesthesia satisfactory to both patient and operator had been 
obtained using the 4 per cent solution of Pyribenzamine in the topical premedi- 
eation of over 500 hypodermic needle insertions into the oral mucosa without 
any toxie reactions. 

Group 5.—(Ten subjects.) These patients, injected on opposite sides of 
the mouth in the corresponding area within several minutes’ time, reported that 
in 5 cases less pain was felt on the side anesthetized with 4 per cent Pyribenza- 
mine than on the side anesthetized with 10 per cent Butyn. In 3 eases the same 
amount of pain, and in 2 cases more pain was experienced on the 4 per cent 
Pyribenzamine side as compared to the opposite side anesthetized with 10 per 
cent Butyn. 

Group 6.—(50 subjects.) The average time required for the onset of 
anesthesia (where any anesthesia was noticed at all) was two minutes, fifteen 
seconds for 4 per cent Pyribenzamine and two minutes, thirty-nine seconds 
for 10 per cent Butyn. The first sign of anesthesia on the 4 per cent Pyribenza- 
mine side was associated with the following subjective sensations: slight 
burning, 8; tingling, 12; numbness, 16; stinging, 6; coolness, 4 (not re- 
corded, 4). 
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Group 7.—(15 subjects.) In 8 cases wherein there was difficulty in obtain- 
ing compound impressions of the upper jaw due to gagging, the gag reflex was 
overcome and impressions were taken with comparative patient comfort follow- 
ing the copious application of 4 per cent Pyribenzamine by swab or gargle to 
the sensitive area of the soft palate. There was only a very slight relief of dis- 
comfort when water application had been made as a control. It was found 
that gagging could be eliminated and exposure facilitated when placing upper 
posterior periapical x-ray films in position by a similar procedure. 


Group 8.—(6 subjects.) In 6 cases there was no visible change in the 
appearance of the tongue following 56 applications of 4 per cent Pyribenza- 
mine to the anterior portion of the tongue over the course of seven days as seen 
by clinical examination and by observation of before and after Kodachrome 
photographs. No unpleasant or toxie reactions, local or elsewhere in the body, 
were noted by these patients subjectively or objectively. Surface anesthesia of 
the tongue was obtained with each application. 


Group 9.—(103 subjects.) Water was first applied and later 4 per cent 
Pyribenzamine was applied to the sensitive or painful portions of 103 teeth. 
Only a very slight decrease in the pain incident to instrumentation was noted 
following the application of water as a control. When Pyribenzamine was 
applied, there was found a very marked, although not complete, anesthesia as 
evidenced by a pronounced drop in the pain reported incident to the same in- 
strumentation when repeated. Tooth structure which previously could not be 
operated upon without the severest pain frequently was found operable with- 
gut severe pain. In 96 of the 103 cases, the patient stated he would prefer the 
use of solution No. 2 (4 per cent Pyribenzamine) rather than solution No. 1 
(water) at subsequent visits if required. 


Group 10.—Without making any attempt to assay or compare the local 
anesthetic action of the tested antihistaminie agents to Butyn, Pyribenzamine, 
or to each other, it was found that all those examined had definite local anes- 
thetic properties when applied as solutions to the oral mucosa. 


Analysis 

A pilot control Group 1 established the fact that a 4 per cent Pyribenza- 
mine solution had definite local anesthetic activity. These subjects reported 
a somewhat greater than marked anesthesia on the 4 per cent Pyribenzamine 
side. No anesthesia was noted on the water control side at 128 of the 130 
recorded time intervals. These observations (confirmed during the course of 
the other 362 tests described) were found to be statistically significant in that 
it was not likely that these findings were the result of chance alone. 

Group 2, comparing 4 per cent Pyribenzamine and 10 per cent Butyn, 
showed the local anesthetic action of Pyribenzamine to be 2.2 times that of 10 
per cent Butyn at the peak of its activity and at the most important time mark, 
three minutes. At the peak of the 10 per cent Butyn activity, at five minutes, 
the local anesthetic action of 4 per cent Pyribenzamine was 1.7 times that of 
Butyn. At each subsequent time interval, the relative strength of Pyribenza- 








es ah @ 





LOCAL ANESTHETIC PROPERTIES OF PYRIBENZAMINE HYDROCHLORIDE 783 


mine to Butyn inereased and stood at 5.2 at the thirty-minute mark. In addi- 
tion to a stronger local anesthetic activity, anesthesia of the mucous membrane 
was noted first and lasted longer on the 4 per cent Pyribenzamine side as op- 
posed to the 10 per cent Butyn side. Upon statistical analysis, these findings 
were considered to be significant in that it was not likely that chance alone was 
responsible for these results. Pain experience with probing usually evidenced 
less pain on the side anesthetized with Pyribenzamine. Owing to obvious un- 
controllable elements, however, the recordings of pain experience cannot be 
considered conelusive. 

Group 3 was of limited significance because of its small size, but a clinical 
impression was established that 4 per cent Pyribenzamine was somewhat 
stronger than 2 per cent Pyribenzamine. 

In Group 4, although psychie, temporal, and technique factors were in- 
volved, it can be said that this portion of the study definitely furthered the 
clinical impression that 4 per cent Pyribenzamine is a more effective local 
anesthetic than 10 per cent Butyn when used as a topical anesthetic of the oral 
mucous membrane. Because of the imponderable variables statistical analysis 
was considered inadvisable. 

Group 5 is of interest only in that it supports the clinical impression of- 
fered in analyzing Group 4. 

Group 6 offers evidence measured by the clock that 4 per cent Pyribenza- 
mine has a slightly more rapid onset of anesthesia than has 10 per cent Butyn. 
Since Pyribenzamine anesthesia began in nearly every instance before or at 
the same time as Butyn anesthesia, there seems very little likelihood that the 
finding was caused by chance. A slight degree of anesthesia may appear be- 
fore the patient becomes aware of a sign of anesthesia. The presence of swabs 
in the mouth may have masked the appreciation of the onset of anesthesia to a 
slight degree. 

Group 9 indieated that a 4 per cent Pyribenzamine solution has a definite 
loeal anesthetic effect when applied to the pulp and to carious or exposed 
dentine. As expected, the application of placebo (water) to the tooth also 
brought about, for psychic reasons, a slight reduction in the pain incident to 
the various operations performed. However, nearly all the patients were uni- 
form in preferring the anesthetic action.of the 4 per cent Pyribenzamine to 
that of the placebo solution. The pain incident to the various operations, 
though not eliminated, was reduced substantially. Anesthesia was most marked 
when direct aeeess to the pulp chamber was possible through a pulp exposure. 
In most instances, the pain incident to the various procedures and which was 
described as severe, although not eliminated, was usually very substantially 
reduced to a point which was considerably more tolerable. No statistical 
evaluation could be made on this group. An additional application of the solu- 
tion was frequently found useful midway in cavity preparation. Solutions of 
a higher concentration of Pyribenzamine (to 10 per cent) when used on a few 
teeth in which the pain sensation had not been entirely eliminated did not seem 
to produce a further clinically appreciable reduction in pain. 
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Discussion 

In no instance was any local toxicity, systemic reaction, or sensitivity 
noted during or following the application of 4 per cent Pyribenzamine solu- 
tion as a topical anesthetic to the oral mucous membranes. No histopathologic 
studies were performed upon the pulps of teeth treated with Pyribenzamine to 
observe any possible toxic sequelae to its use thereon. 

Since Pyribenzamine is readily soluble in water, higher concentrations of 
drug solution would be easily available. The toxicity of higher concentrations 
has not been studied. The clinical impression is definite, however, that the 4 
per cent solution is a more effective anesthetic than either a 1 per cent or 2 per 
cent solution. 

The local anesthetic action of Pyribenzamine was compared to that of 
Butyn because the latter is considered one of the strongest and most rapidly 
acting of the topical anesthetics used routinely and possesses a toxicity low in 
comparison with other powerful local anesthetics which frequently produce 
sloughing, local tissue damage, and possibly severe sensitivity reactions. The 
absence of such side reactions constitutes an important inducement to the use 
of Pyribenzamine. 

Pyribenzamine solutions have a bitter taste which was not disturbing and 
stimulated the patient to expectorate promptly and wash out of the mouth the 
innocuous Pyribenzamine solute content (approximately 20 mg.) of a swab 
saturated with a 4 per cent solution of Pyribenzamine. 

Over two minutes of tissue-anesthetic contact is required to obtain anes- 
thesia of clinical use for 4 per cent Pyribenzamine and over 214 minutes in the 
ease of 10 per cent Butyn. The maximum anesthetic action of Butyn, still less 
than that of 4 per cent Pyribenzamine, was not reached for an additional 4 
minute. 

When using anesthetic solutions of Pyribenzamine, the tissue should be 
dried to: facilitate absorption of the drug, minimize salivary dilution, decrease 
the quantity of drug required, and decrease the undesired spread of the solu- 
tion. 

Studies on the uses of Pyribenzamine as (1) a topical anesthetic, described 
herein, (2) an analgesic, and (3) an antihistaminie agent in exodontia are in 
progress. 

Summary 

1. The results of 398 individual tests involving 1,320 recordings of the 
response of 208 subjects demonstrated a satisfactory and pronounced loeal 
anesthetic action of a 4 per cent solution of Pyribenzamine hydrochloride upon 
the oral mucous membranes without noticeable toxicity. Antihistamines other 
than Pyribenzamine were found to have local anesthetic action upon the oral 
mucous membranes. 

2. A 4 per cent solution of Pyribenzamine hydrochloride was found to be 
a more effective, faster acting, longer lasting topical anesthetic for the oral 


mucous membranes than a 10 per cent solution of Butyn sulfate. 
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3. In tests on 103 teeth, a 4 per cent solution of Pyribenzamine hydro- 


chloride was found to have an incomplete, anesthetic action on both the dentine 
and pulp of human teeth. 
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ENAMEL LAMELLAE 
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Soennags, L.D.S., D.M.D., Px.D., Boston, Mass. 


1. Of what structures are enamel lamellae composed—organic or in- 
organic? 

Gottlieb—The enamel lamellae are organic structures; they remain intact 
after dissolution of the surrounding enamel by acid. 

Orban.—Organiec, sometimes with reduced inorganic content. 


Robinson.—Enamel lamellae are primarily organic but may contain some 





inorganic material. 

Schour.—Organie. 

Sognnaes.—I do not know exactly what chemical compounds are contained 
in the enamel lamellae except to say that there is organic matter and that this 
organic matter may or may not be infiltrated with mineral salts. 


2. How can lamellae be differentiated from cracks in enamel? 

Gottlieb.—If we place the ground section between slide and cover glass and 
pass through diluted acid, the crack disappears with the dissolution of the 
walls; the lamella remains. Microscopie examination of a ground section alone 
cannot differentiate whether a line in the enamel is a crack or a lamella. 

Orban.—Only by deealcification on the glass slide; also by structural differ- 
ences. 

Robinson.—Enamel lamellae cannot be differentiated from cracks in ordi- 
nary ground sections. However, many cracks may be ruled out as they dis- 
appear with decalcification, but obviously some cracks may be filled with 
organic precipitates from the saliva. The best criterion for identifying a 
lamella is demonstration of the continuity with the keratinized cuticle. 

Schour.—Lamellae persist in the decalcification of the enamel in 5 to 10 per 
cent nitrie acid. 

Sognnaes.—I do not believe that lamellae can be differentiated from cracks 
in the enamel in an ordinary ground section unless we apply specific histo- 
chemical reactions and demonstrate the binding of the dye with the specific 


*Professor Emeritus, Columbia University. 
‘The remarks of Dr. Gottlieb are printed as submitted by him shortly before his un- 
timely death and without revision by him. 
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substance contained in the exposed lamella (ef. discussion by Wislocki and 
Sognnaes, Am. J. Anat. 87: 239-276, 1950). 

The best way to differentiate between lamellae and cracked enamel is 
thought to be the use of decalcified enamel, but even here I believe that the 
organic matter of the interprismatie region which always will face a cracked 
opening will be better accessible to fixatives, stains, and decalcification. Con- 
sequently, such regions, even if uncomplicated cracks, might exhibit a more 
well-preserved organic band than the surrounding enamel framework. Such 
a band may or may not be classified as a lamella. If a lamella, it would be a 
very thin lamella. In wider cracks, additional organic matter may seep into 
the space between the prisms exposed by the crack. 


jz 





Fig. 1.—Unstained enamel lamella (L) attached to dentine (D) isolated by decalcifying 
ground tooth section under the cover glass; photograph with ultra violet light, causing optical 
staining. (C. F. Bodecker, D. Rev., 1906.) 


3. Are there two types of enamel lamellae? 


Gottlieb—There are two types of lamellae, the one being strips of non- 
matured enamel matrix and the other deriving from cracks in the maturing 
enamel which aspirate surrounding tissue. These aspirated strands appear later 
as lamellae. 


Orban.—Yes. I classified lamellae into the two types, but Sognnaes might 
be right; there should be a third type—the one which develops posteruptively. 
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Fig. 2.—Unstained enamel lamella (L-L) obtained with like technique as in Fig. 1; 
photographed with ultra violet light. Mnamel rod sheaths (RS) can be seen attached to the 
lentine (D). (C. F. Bodecker, D. Rev., 1906.) 





acid celloidin 


thick section of enamel matrix (M) prepared by 


Fig. 3. \ five-micron 
decalc ifying method shows details of enamel lamella (L). -This type appears to be composed 
of incompletely calcified enamel rods. \ stria of Retzius (SR) is ae ane is caused by a 
out by Sognnaes. F. Bodecker, Dental 


thickening >. enamel rod sheaths as pointed 
Cosmos, 1911 
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Robinson.—Lamellae have been classified into two types: those limited to 
the enamel and composed of poorly calcified rods, and interrod substance; and 
those which. may extend into dentine and which are composed of material 
which may have invaded cracks formed before the teeth erupted. While it is 
true that some lamellae do extend into the dentine, I do not believe that the two 
types of origin have been adequately demonstrated. I do recognize the 
common posteruptive cracks but do not dignify them with the term ‘‘lamellae.”’ 


Schour.—The second type of enamel lamellae represent a crack in the un- 
erupted tooth during the formation of enamel with a subsequent ingrowth of 
epithelial and connective tissue elements surrounding the crown. This process 
may be preceded by a seeping of tissue fluids into the crack. 

Sognnaes.—There may be more than one type of lamella, but there is 
probably one common type which I associate with cracks in the enamel and 
which occurs after eruption of the teeth. 

4. If so, how common is Type 2? 

Gottlieb.—I cannot answer this question. 

Orban.—Depends upon which one you classify as Type 1 and which as 
Type 2. Type 1, poorly calcified rods; Type 2, different tissue elements invading 
eracks in the enamel. (See Orban: Oral Histology, ed. 2, p. 67.) 

Robinson.—I have no data on the frequency distribution of lamellae, but 
it is my opinion that most lamellae represent cracks permeated by organic 
material either before or after eruption. 

Schour.—I do not know. 

Sognnaes.—Uncommon as compared to the posteruptive lamellae originating 
from cracks. 

5. Can enamel lamellae be demonstrated during enamel formation? 

Gottlieb—Yes. Some illustrations of that were published many vears ago 
and are again shown in the book Dental Caries by Gottlieb. 

Orban.—Some have been. 

Sognnaes.—The lamellae produced during enamel formation shown by these 
authors are in very unusual conditions and locations, as in enamel pearls and 
cementum. 

Robinson.—I have never seen lamelae in forming enamel. 

Schour.—I do not know. , 

Sognnaes.—I have not been able to demonstrate lamellae originating during 
the formation of enamel and assume, therefore, that such types of lamellae must 
be rare as compared to posteruptive lamellae. 


6. Does permeability of enamel lamellae differ? 
Gottlieb—It was shown that a tooth impregnated with silver nitrate 


allowed the chemical to penetrate into one lamella, blackening it, while it 
did not penetrate into a calcified lamella, which remained white. 


Orban.—Yes. 
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Robinson.—One might well expect different permeabilities with different 
degrees of keratinization or mineralization of lamellae. 
Schour.—I do not know. 


Sognnaes.—I do not know, but I presume that permeability may differ. 


7. What factor or factors control the permeability of enamel lamellae? 

Gottlieb—It depends whether it has been obstructed or noc. In nature the 
obstruction is performed probably by caleium deposition. It can also be ob- 
structed by precipitation of metallic salts. 

Orban.—lIf entrance is hornified, less permeable. Width and degree of 
possible calcification. 


st 





Fig. 4.—Tooth impregnated with ammoniacal silver nitrate, precipitated with formalin. 
The silver nitrate penetrated into one lamella (A) but was prevented from doing so into the 
calcified lamella (B). (Gottlieb.) 

Sognnaes.—I am not convinced that lamellae ever ‘‘hornify’’; illustrations 
of external hornification may be a fold of enamel cuticle collapsing during de- 
calcification. 

Orban.—If you ever saw one of these hornified lamellae you would know 
that it cannot be formed by ‘*‘collapsing.’’ 

Sognnaes.—Orban’s diagnosis accepted, excepting posteruptive lamellae. 
(See Q. Nos. 2 and 3.) 

Robinson.—Age, keratinization and mineralization. 


Schour.—I do not know. 
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Sognnaes.—1 do not know what factors control the permeability of enamel 
lamellae but I believe this would be influenced by (1) the organic compounds 
which they contain; (2) the mineral content of the organic matter. 


8. What explanation is there for permeable and impermeable enamel 
lamellae existing in juxtaposition on the same tooth? 

Gottlieb.—Different cells of the same organ are known to show differences 
sometimes and the same applies to different lamellae of the same tooth; into 
some calcium salts are deposited from the saliva and others remain unobstructed 
and thus invadable. 

Orban.—One hornified or ealcified; the other not. 

Robinson.—If permeable and impermeable enamel lamellae occur in juxta- 
position on the teeth, one might conjecture that one lamellae was formed earlier 
and has keratinized or mineralized to a greater degree than the other. 


Schour.—I do not know. 





_ Fig. 5.—Maxillary first permanent molar of caries-free, 2-year-old rhesus monkey. 
Numerous cracks, which could be seen by binocular examination of this and similar specimens 
before decalcification, revealed themselves as bands of organic matter (lamellae) once 
specimens had been decalcified. (Sognnaes, J. D. Res. 29:260-269, 1950.) 


Sognnaes.—I have no explanation for the permeable and impermeable 
lamellae existing in the same tooth. If this is satisfactorily demonstrated, | 


presume it might have something to do with the nature of the organic material 
and its degree of calcification. 


9. What role do enamel lamellae play in dental caries? 

Gottlieb.—They are the main highways for invasion of microorganisms 
into the tooth and are more dangerous and important than the enamel fibers. 

Orban.—Permit rapid progress of bacteria. 

Robinson.—They may in some instances protect against caries invasion: 
in others, offer a means for acid penetration, but I do not believe that they have 
any major total effect on the caries process. I believe Scott and Wykoft’s 
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(J. Am. Dent. A. 39: 275-282, 1949) demonstration of the random relation- 
ship between surface ‘‘cracks’’ and carious lesions rather conclusive. 
Schour.—The lamellae may serve as a satisfactory medium for invasion 
and growth of bacteria. In this connection, it may be of interest to note that 
Dr. Leonard Scheele, Surgeon General, the United States Publie Health Service, 





Fig. 6.—Maxillary canine, partly demineralized. Heavy organic bands, or cavity mem- 
branes, are seen surrounding the ill-fitting distal and labial silicate fillings. Organic bands 
are also noted in the enamel between, and cervical to, the fillings, presumably resulting from 
eracks produced during or following cavity preparation. (Sognnaes, J. D. Res. 29: 260-269, 
1950.) 





Fig. 7.—Decalcified, azan-stained, paraffin section of exfoliated deciduous molar. ( X20.) 
Heavy dark lamella runs from dentine to surface in an irregular course independent of de- 
velopmental pattern. Roughly parallel to dentine surface are seen_a number of incremental 
lines, one of which, the neonatal line, is accentuated. (Sognnaes, J. D. Res. 28: 558-564, 1949.) 
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Fig. 8.—Paraflin section of successfully decalcified enamel of human molar showing the 
relationship between lamella () and surrounding organic framework of enamel. From surface 
cuticle (S8.C.) the lamella is seen to proceed along an irregular course between enamel prisms. 
Where cut tangentially, it is noted that the lamella is related to regions between the prisms, 
not to uncalcified prisms. (Sognnaes, J. D. Res. 29: 260-269, 1950.) 

Fig. 9.—End of same lamella as in Fig. 8 near dentine border. (Sognnaes, J. D. Res. 
29: 260-269, 1950.) 
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in his address entitled ‘‘ Forward Trends in Dental Research,’’ presented at the 
annual banquet of the American Academy of Oral Pathology, Feb. 5, 1950, 
made some reference to current research that is being conducted at the United 
States Public Health Service on problems of enamel lamellae. It appears that 
the new findings caused some doubt regarding the significance of enamel lamellae 
with respect to dental caries.* 

Sognnaes.—l do not know what role lamellae play in dental caries. I am 
not convinced that they are a major factor in the susceptibility to caries. The 
lamellae often shown in close proximity to carious lesions are to be expected 
because we are here dealing with a weakened enamel which is liable to crack 
(and hence to lamellae) before, and possibly during and after extraction of 
the teeth. Lamellae are extremely common in the teeth of rhesus monkeys with 
otherwise perfect enamel. (Fig. 5.) 


Discussion 

The reason for setting up this symposium was to crystallize existing data 
on enamel lamellae. That opinions differ considerably on this subject is evi- 
dent by the results of this symposium. 

There are two methods of examining enamel lamellae: (1) deealeifying 
the enamel carefully by a complicated technique (Bodecker, Sognnaes) and 
then sectioning the remaining matrix; (2) placing a thin ground section un- 
der a cover glass and drawing dilute acid around the specimen. The second 
method has been used more commonly because of its simplicity. 

Enamel lamellae were originally deseribed as sheets of organic material 
but no mention was made as to their origin (Bodecker). Sognnaes suggests 
that lamellae originate from cracks in enamel which account for the majority 
of these structures; this opinion is now supported by Bodecker. 

The reason for the formation of cracks in enamel appears to be trauma, 
such as striking the teeth together in the absence of food, and temperature 
changes (alternate hot and iced foods). Cracks of recent origin disappear 
when a section of enamel is decalcified under the cover glass; however, those 
of long standing do not do so and contain a rather resistant organic material. 
Bodecker suggests that this material is the residue or the end product of the 
dental lymph. Sognnaes, observes, as a result of careful decalcification of 
enamel, that the rod sheaths adjoining a crack are well defined and thus give 
them prominence. This may be explained on the basis that these rod sheaths 
have already undergone the primary stage of carious degeneration which 
makes them more acid resistant and chromophylie (J. D. Res. 9: 37-53, 1929). 

The presence of three types of lamellae has been suggested, although not 
unanimously approved, by all members of this group: 


1. Cracks in ealeified enamel formed posteruptively : 


a. Limited to enamel. 
b. Distributed in both enamel and dentine. 


*Reference in foregoing statement. 
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2. Strands of incompletely calcified enamel rod sheaths, formed pre- and 


posteruptively. 
3. Tissue invading crevices in enamel] matrix, formed pre-eruptively. 


As to Type 1 (a) these lamellae are limited to the enamel running from 
the tooth surface to the dentinal border. Generally they follow the direction 
of the rods, but in gnarled enamel they cross their axes. 

As to Type 1 (b) these lamellae appear identical to those described under 
1 (a) with the exception that they penetrate the dentine for a short distance. 
They clearly bear out the contention (Sognnaes, Gottlieb, Orban, Bodecker) 
that cracks in the calcified enamel are responsible for their development. 
Figs. 48 and 49 in Orban* show such a crack penetrating the surface of the 
dentine. 

As to Type 2, strands of nonmatured enamel rod sheaths (Gottlieb, Orban, 
Robinson) can be demonstrated readily in carefully decalcified enamel. They 
are, however, much thicker, in a three-dimensional sense, than Type 1, and 
usually collapse when enamel sections are decalcified under the cover glass, 
thus losing their identity. Sognnaes and Bodecker do not consider that these 
are the structures generally regarded as enamel lamellae. 

As to Type 3, these lamellae are formed by the invasion of soft tissue 
into a crevice in the unealeified or partly calcified enamel matrix (Gottlieb, 
Orban, Robinson). Bodecker has seen only one of these structures in forming 
enamel and believes that this type can be excluded as representing the common 
enamel lamellae. Sognnaes points out that this type (Type 5) is formed only 
under highly exceptional conditions as in enamel pearls occasionally developed 
on cementum, 

Question 8 of the symposium ealls for some discussion. Only Gottlieb 
and Robinson advance an explanation concerning the manner in which per- 
meable and impermeable enamel lamellae can exist in juxtaposition on the 
same tooth, so close to each other that they can he ol served in the same sec- 
tion of enamel. Gottlieb ascrikes the gradual reduction of permealhility of 
lamellae to impregnation with salivary mineral salts. This concept appears 
logieal. If this observation is confirmed, then Robinson’s explanation of this 
phenomenon that the impermeable lamellae have formed earlier and have 
keratinized or mineralized to a greater degree than the more recent per- 
meable ones is also logical. Another possible mechanism which may reduce 
the permeability of enamel lamellae is the presence of tissue fluid in dentine and, 
to a lesser extent, in enamel. This is accepted by some investigators. Bodecker 
speculates that this fluid (dental lymph) permeates the cracks and that its end 
product makes up the organie material in lamellae. 

Finally, most members, some with varying modifications, gree that the 
enamel lamellae is a factor in the initial carious lesion. Robinson has sug- 
gested that the lamellae may have a role in caries but both he and Sognnaes ex- 
press doubt that the lamellae have any major total effect in the carious process. 





*Orban, B., et al: Oral Histology and Embryology, ed. 2, St. Louis, 1949, The Cc. V. 
-*9 


Mosby Company, pp. 71, 72. 
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Robinson believes that the lamellae may have some effect in a minor type of 
caries, characterized by very small channels of enamel penetration followed 
by destruction in the dentine. Sognnaes observes that lamellae are found in 
the teeth of Rhesus monkeys with otherwise perfect enamel. This observation 
ean be extended to other animals which also normally do not suffer from dental 
caries (horse, cow, rat), and so leads to the conclusion that the enamel lamella 
is not the determining factor in dental caries but that there is another factor, 
inherent in the saliva, dental lymph, or both, which controls the permeability of 
enamel lamellae. If impermeability is maintained, teeth will have a greater 
resistance to caries. If, on the other hand, as is most common in man, the enamel 
remains permeable, caries is active. Whether or not enamel permeability is a 
significant factor is controversial. It offers, however, a rational explanation of 
the varying resistance of individual teeth to attack, on the premise that the pulps 
of individual teeth control permeability. 

This symposium demonstrates a considerable divergence of opinion which 
in itself may be a contribution on the subject since it indicates a need for 
further research. 

Addendum 

An interesting approach has been opened in this discussion which may 
throw light on the source of the material composing enamel] lamellae. If these 
structures are caused by trauma resulting in cracks in enamel, we have seen 
that many are subsequently filled with a material which survives demineraliza- 
tion. In this connection, Sognnaes (J. D. Res. 29: 260-269, 1950) states that 
‘‘in any exposed enamel surface, whether it be exposed by grinding, by cavity 
preparation, by earies, or by cracks, it is, as a rule, found that an organic 
lining can be recovered from these areas after successful demineralization. 
Since formation of ealeified matter is common around the teeth in the form 
of ealeulus, it is also perhaps feasible that minerals may infiltrate the organic 
matter in cracks.”’ 

Bodecker suggests another source of the material composing these linings 
aside from saliva. He postulates that this material is the residue or end product 
of the dental lymph (tissue fluid). Some doubt the existence of this fluid. 
This doubt ean be dispelled quickly by cracking a sound, freshly extracted, 
unfixed young permanent tooth (child of 10 to 12 years) and examining it 
under a binocular dissecting microscope with a magnification of 10 or 20 di- 
ameters. Minute beads of fluid will be noted forming slowly on the fractured 
surfaces of the dentine. More fluid, naturally, will ooze out of the dentinal 
tubules if these are fractured across their axes. 

Little is known regarding the chemical composition of the dental lymph. 
The fact that this fluid coagulates when dentine is fixed prior to sectioning 
indieates that it contains, among other substances, an appreciable amount of 
protein. 

The quantity of dental lymph in the dentinal tubules varies, being great- 
est in young dentine and decreasing as the tooth ages. Caries obstruets den- 
tinal tubules to a varying degree. Even so, the preparation of a cavity for a 
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filling involves many tubules not previously irritated by caries; hence, seepage 
of dental lymph may occur, permeating microscopic spaces between cavity 
walls and filling. 

Sognnaes has isolated a membrane morphologically similar to enamel 
lamellae situated between filling and cavity (Fig. 2 in the above noted re- 
port, reproduced in Fig. 6 of this symposium). Hence the possibility exists 
that the presence of proteins and mineral salts in enamel lamellae, as well as in 
the Sognnaes membrane, are products of the dental lymph. As stated above, 
Sognnaes, considers saliva as one possible source of the material which may 
infiltrate the lamellae in cracks and his membrane around fillings. This is un- 
doubtedly a possibility. But once an observer has noted the appreciable quan- 
tity of dental lymph which forms on the surface of young cracked dentine, 
the concept that this fluid may form a cementlike substance in cracks in enamel 
does not appear farfetched. Some might even say it is in a measure a reparative 
function. As mentioned above, dental lymph contains a larger quantity of 
protein than saliva. Thus a resistant membrane is formed which survives demin- 
eralization when this fluid seeps into a micrescopic crack in the enamel or into 
microscopic spaces around a filling. It seems unlikely that saliva alone could 
develop such a resistant structure. 

In conelusion, one approach to determine the role of the dental lymph 
regarding lamellae and the Sognnaes membrane around fillings would be to 
examine them histologically in varying types of teeth, viz.. very young teeth, 
adult teeth, and those in which fillings have been placed after pulp removal. 
If it is found that the Sognnaes membrane is absent in pulpless teeth or, if 
present, that it lacks resistance during the demineralization process, then we 
have some evidence that the membrane and probably one type of enamel 
lamellae as well are products of the dental lymph (tissue fluid). 














Professional News Items 


Meeting of New York Institute of Clinical Oral Pathology 


The New York Institute of Clinical Oral Pathology announces a meeting which will 
be open to the dental, medical, and allied professions in celebration of its One Hundred and 
Fiftieth Monthly Conference, to be held in Hosack Hall, The New York Academy of Medicine, 
2 East 103rd Street, on Monday evening, Oct. 29, 1951, at 8:30 P.M. promptly. 

For the occasion we have invited Dr. Hans Selye, Professor and Director of the Institute 
of Experimenal Medicine and Surgery, University of Montreal, to be our essayist on the 
subject, ‘‘Role of General-Adaptation-Syndrome in Oral Pathology, With Special Reference 
to Hormone Treatment. ’’ 

THEODOR BiuM, D.D.S., M.D., Secretary. 


Scholarship in Oral Pathology 


The New York Institute of Clinical Oral Pathology has established a scholarship of 
$1,000 for research into the relationship, if any, between osteitis fibrosa, *giant-cell tumor 
(localized), and traumatie bone cysts with special reference to the jaws. Those interested 
will please communicate with the Executive Secretary, Dr. G. Roistacher, at 101 East 79th 
St., New York 21, N. Y. 


Periodontia Course, Beth Israel Hospital, Boston, Mass. 


The Beth Israel Hospital of Boston, Mass., announces a course in periodontia, under 
the direction of Dr. Henry M. Goldman, from Sept. 17 to Sept. 28, 1951. The course will 
include consideration of the etiology, diagnosis, and treatment of the various disease 
manifestations of the supporting tissues of the teeth. Correlation of the relationship be- 
tween periodontal disease and various systemic conditions will be discussed. The perio- 
dontal techniques will be presented in detail and their indications, contraindications, and 
methods stressed, as well as the role of prosthesis in the treatment of periodontal disease. 
Instruction will be carried on by clinics, lectures, demonstrations, and motion pictures. 
The fee is $300. 

Anyone wishing to apply kindly write to Dr. Henry M. Goldman Beth Israel Hospi- 


tal, Boston, Mass. 


Eighth Annual Seminar for the Study and Practice of Dental Medicine 


Leading dental-medical practitioners from throughout the United States will participate 
in the Eighth Annual Seminar for the Study and Practice of Dental Medicine, being held 
this year October 28 through November 1, according to Dr. Hermann Becks, M.D., D.D.S., 
founder and president of the Seminar. 

As in past years, the Desert Inn at Palm Springs, Calif., will be the headquarters for 





the meeting. 

Dr. Becks announced that one of the high lights of this year’s Seminar will be the 
inclusion of a Paradentopathies Workshop. The entire Seminar attendance will be divided 
into study groups, each working on a particular phase of the problem, with a final report 
being given on the subject on October 31. 

The final day of the Seminar will be devoted to a forum meeting designed to correlate 
the formal lectures and discussions of the week to the practical application of the problems 
of dentistry. 

Lecturers include: William A. Albrecht, Ph.D., Professor of Soils and Chairman of 
the Department at the University of Missouri, College of Agriculture; Seymour M. Farber, 
M.D., Division of Medicine of the University of California Medical School, and in charge 
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of the University of California Tuberculosis Service at the San Francisco Hospital; Dr. L. 8. 
Fosdick, Professor of Chemistry, Northwestern University, and President-Elect of the Inter- 
national Association for Dental Research; Theodor Rosebury, D.D.S., Professor and Head 
of the Department of Bacteriology, School of Dentistry, Washington University, St. Louis; 
David B. Seott, D.D.S., M.S., National Institute of Dental Research, the National Institute 
of Health, Bethesda, Md.; Harry Shwachman, M.D., Director of the Clinical Laboratory, and 
in charge of the Chronie Nutrition Clinic, Children’s Medical Center, Boston; and Norman 
S. Simmons, D.M.D., Chief, Enzyme Chemistry Section, Atomic Energy Project, University 
of California in Los Angeles. 

New Seminar applicants must comply with the following requirements: (1) a case 
report; or (2) a postgraduate course in the basic sciences between October, 1950, and October, 
1951; or (3) an abstract of a publication on any of the subjects to be presented at the 
coming Seminar. Literature references will be forwarded upon request. 

Registration, lodging, and meals for the five days of the Seminar are included in the 
total fee of $150. 

Detailed information may be obtained from Miss Marion G. Lewis, Executive Secretary, 
Room 200, Hooper Foundation, University of California Medieal Center, San Francisco 


22, Calif. 





Southeastern Society of Oral Surgeons 


At the recent annual meeting of the Southeastern Society of Oral Surgeons held in 
New Orleans the following officers were elected: President, Dr. Thomas L. Blair, Winston- 
Salem, N. C.; President-Elect, Dr. Irwin Hyatt, Atlanta, Ga.; Vice-President, Dr. Frank 
Jordan, Louisville, Ky.; Editor, Dr. George W. Matthews, Birmingham, Ala. Executive Board, 
Dr. Wilbur Davis, Orlando, Fla., and Dr. Leopold Levy, New Orleans, La. 

Place and date of 1952 meeting will be announced later. 


ae 





Brigadier General Oscar P. Snyder Receives Ohio State University 
, Alumni Award 


One of our consulting editors, Brigadier General Oscar P. Snyder, DC, Director, Dental 
Activities, Army Medical Center, has been chosen by the faculty of the Coliege of Dentistry, 
Ohio State University,.to receive an Alumni Award of Achievement in recognition of ‘‘his 
contribution to dental-education in the Armed Forces.’’ This award was presented at the 
dedication exereises for the newly constructed Health Center at Ohio State University on 
May 15, 1951. General Snyder also was an honored guest at the alumni banquet on May 14 
in Columbus, Ohio. 


Ohio State University College of Dentistry 


The Post-College Assembly of the Ohio State University College of Dentistry took 
place May 14-16 in connection with the dedication of the new university Health Center. 

Senator Hunt, of Wyoming, and the only dentist in the United States Senate. 
delivered two major addresses. Dean Wendell D, Postle of the College of Dentistry presided. 

The Post-College Assembly of Dentistry officially opened at 9:15 A.m. Monday, May 
14 with Dr. Victor L. Steffel, Columbus, general chairman of the event, presiding. After 
an address of welcome by President Howard L. Bevis of Ohio State the following speakers 
took part in the scientific program: 

Dr. John Brauer, Dean of the College of Dentistry of the University of North Carolina, 
‘*The Child in Your Practice’’; Dr. J. Henry Kaiser of Ohio State University, ‘‘The Role 
of Endodontics in the Practice of Dentistry’’; Dr. Drexell A. Boyd of Indiana University, 
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‘*The Aerylie Restoration’’; Dr. William Hurst of-Western Reserve University, ‘‘Recom- 
mended Procedures of Making Impressions in Immediate Complete or Full, and Partial 
Denture Services. ’’ 

Tuesday, following the formal dedication exercises, the College of Dentistry staged 
its formal opening, giving visitors an opportunity to see the school in action. Three dis- 
tinguished alumni of the College of Dentistry were honored with alumni achievement 
awards during the course of the ceremonies. They are: Dr. Frank Casto of LaJolla, Calif. ; 
Brig. Gen, Oscar Snyder of Walter Reed Hospital, Washington, D. C.; Dr. H. V. Cottrell, 
365 Selby St., Worthington. 


Dental Officers Called to Active Duty 


Captain Mark L. Knopp, MSC, Assistant to the Commanding Officer of Central Dental 
Laboratory, Army Medical Center, received orders to report to Sampson Air Force Base, 
New York, on May 1, 1951. 

Lieutenant Colonel Frederick A. Turner, DC, reported for duty to the Army Medical 
Center on April 8. A native of Baltimore, Md., he was graduated from the School of Den- 
tistry, University of Maryland. During World War II, Colonel Turner served three years 
with the Dental Corps in the ZI. He has been assigned to the Dental Clinie in the Forest 
Glen Section, Walter Reed Army Hospital. 

Lieutenant Colonel John 8S. Oartel, DC, Assistant Director, Dental Division, Army 
Medical Service Graduate School, attended a Seminar on Oral Surgery in Iowa City, Iowa, 
\pril 20 and 21. Colonel Oartel presented two papers, ‘‘ Diagnostic Aids in Oral Surgery’’ 
and ‘‘The Training of Oral Surgeons’’ before this seminar being held under the auspices 
of the University of Iowa. En route he visited the University of Indiana to observe the 
Postgraduate Study Program in the School of Dentistry. 

Captain Sebastian J. Campagna, DC, reported April 9 for duty to the Army Medical 
Center. He has been assigned to Central Dental Laboratory. 


Joun 8S. OarTeEL, Lieutenant Colonel, DC, 
Assistant Director, Dental Division; 


Sixth Annual Seminar of the Minnesota School of Dentistry 


The University of Minnesota School of Dentistry announces the Sixth Annual Seminar 
for the Study and Practice of Oral Medicine, Sept. 20-22, 1951, to be presented through the 
facilities of the Center for Continuation Study. 

The purpose of the seminar is to bring into one fold men of research, teachers, and 
practitioners in an effort to correlate the fundamental health sciences with the practice of 
dentistry. Ten distinguished speakers will discuss topics related to this field, Further in 
formation may,be obtained by writing to the Director of Postgraduate Dental Training, 
Center for Continuation Study, University of Minnesota, Minneapolis 14, 


Army Medical Service Graduate School 


Brigadier General Osear P. Snyder, DC, Director, Dental Activities, Army Medical 
Center, announced that graduation exercises for the Fifth Class in Dentistry, Advanced, were 
held at Headquarters and School Building on April 27, 1951, General Snyder presided 
on this occasion and Major General Paul H. Streit, MC, Commanding Army Medical Center, 
spoke briefly to the class. Colonel William 8, Stone, MC, Commandant, Army Medical 
Service Graduate School, delivered the graduation address on ‘‘Dental Research in the 


Army’s Health Program.’’ 
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School of Dentistry, University of Pennsylvania 
Graduate Studies 


Graduate studies in Oral Surgery, Oral Medicine-Periodontics, Orthodontics, and 
Prosthetic Dentistry leading to a degree of Master of Science are offered in the Graduate 
School of Medicine of the University of Pennsylvania. Individuals interested in such studies 
should write to the Dean, Graduate School of Medicine, University of Pennsylvania, Phila- 
delphia 4, Pa. 

Postgraduate Courses for the Year 1951-1952 
P. G. 1, 2, 3, 4 Airbrasive Technique. Arthur B. Gabel, M.A., D.D.S., Carl T. Leander, 
B.S., D.M.D., and Associates. 
Kight-Day Course—Continuous. Fee, $200. 
. G. 1—July 5 to 13, 1951. 
. G. 2—July 16 to 24, 1951. 
. G. 3—Jan. 4 to 12, 1952. 
. G. 4—Jan. 14 to 22, 1952. 


G. 5, 6 Complete Dentures. M. M. DeVan, D.D.S., and Associates. 
Fourteen-Day Course—One Day Per Week. Fee, $300. 
P. G. 5—Jan. 7, 14, 21, 28, Feb. 4, 11, 18, 25, March 3, 10, 17, 24, 31, April 7, 1952. 
P. G. 6—Jan. 7, 14, 21, 28, Feb. 4, 12, 19, 26, March 4, 11, 18, 25, April 1, 8, 1952. 
This course is designed for general practitioners who desire to acquaint themselves 
with recent advances in theory and practice of complete denture prosthesis. 


P. G. 7, 8 Complete Denture Prosthesis. V. R. Trapozzano, D.D.S., and Associates. 
Six-Day Course—Three Days Per Week for Two Weeks. Fee, $150. 

P. G@, 7—March 24, 26, 28, 31, April, 2, 4, 1952. 

Siz-Day Course—Continuous for One Week 

P. G. 8April 7, 8, 9, 10, 11, 12, 1952. 

These are basic refresher courses consisting of lectures, demonstrations, clinical prac- 
tice, a review Of the literature, and seminars for a total of forty-two hours. The subject 
matter wil indlade diagnosis and treatment planning, making of impressions, bite relations, 
the sel of teeth,articulation, and the insertion of the completed dentures. 


P. G. 9 : atid “Bridge Precision Attachment Prosthesis. Ernest R. Granger, D.D.S. 


Six-Day Court P ontnucus 
Jan, 14 to 19, 19527 Mee, $150. 
a 


P. G. 10 Crown and*Bridge, Including Internal Precision Attachment. Charles B. Sceia, 
D.D.S., and Associates. 

Siz-Day Course—One Day Per Week 

Oct. 25, Nov. 1, 8, 15,29, Dec. 6, 1951. Fee, $150. 


P. G. 11 Dental Aadstants Course. Jules E. Kneisel, D.D.S., and Associates. 

Two Evenings Per Week (Mondays and Fridays, Total of 104 Hours) 
Two Hours an Evening, 7 to 9 P.M. 

Course Starting Oct. 22, 1951. Fee, $150. 

P. G, 12,13, 14 Dental Surgery and Anesthesia. Thomas M. Meloy, D.D.S., M.Sc.(Dent.) 
and Associates. 

Siaz-Day Courses—Continuous 

P. G. 12—Nov. 5 to 10, 1951. 

P. G. 183—Feb. 11 to 16, 1952. 

P, G..14—March 14, 21, 28, April 4, 11, 18, 1952. Fee, $150. 


hese courses for the general practitioner present from the clinical point of view all 
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P. G. 15 Dentistry for Children. A. B. Gabel, M.A., D.D.S., and Associates. 
Eight-Day Course—One Day Per Week 
Jan. 9, 16, 23, 30, Feb. 13, 20, 27, March 5, 1952. Fee, $175. 
This postgraduate course is arranged for general practitioners of dentistry who desire 
to acquire a better understanding of pedodonties. 
P. G. 16, 17 Endodontics. Louis I. Grossman, D.D.S., Dr. med. dent., and Associates. 
Eleven-Day Course—One Day Per Week 
P. G. 16—Oct. 3, 10, 24, 31, Nov. 7, 14, 21, 28, Dee. 5, 12, 19, 1952. 
Eleven-Day Course—Continuous 
P. G. 17—April 21 to 30, May 1, 2, 1952. Fee, $225. 
These courses are intended to give the participant clinical experience in endodonties. 





P. G. 18 Endodontics Teachers Course. Louis I. Grossman, D.D.S., Dr. med. dent., and 
Associates. 

Four-Day Course—Continuous 

Sept. 5, 6, 7, 8, 1951. Fee, $75. 
This course is designed for teachers of endodontics and those who are called upon to 

give clinics in the field of endodontics. 

P. G. 19 Endodontics—Immediate Root Resection. Louis I. Grossman, D.D.S., Dr. med. 
dent., and Associates. 

Six-Day Course—Continuous 

June 2, 3, 4, 5, 6, 7, 1952. Fee, $150. 
This is a practical clinical course in the technique of immediate root resection. 

P. G. 20 General Anesthesia in Dentistry. Claude S. LaDow, D.D.S., M.Sc. (Dent.), and 
Associates. 

Twelve-Day Course—One Day Per Week 

Oct. 2, 9, 23, 30, Nov. 6, 13, 20, 27, Dec. 4, 11, 18, 1951, Jan. 8, 1952. Fee, $300. 
This is an advanced course in general anesthesia in dentistry limited to applicants 

who have received the basic instruction given in the postgraduate course in Dental Surgery 


and Anesthesia or similar postgraduate instruction. 


P. G. 21 Gold Inlay Restorations. Julio Asturias, D.D.S., and Associates, 

Six-Day Course—One Day Per Week ' 

Oct. 22, 29, Nov. 5, 12, 19, 26, 1951. Fee, $150. 

P. G. 22 Mechanical Principles of Restorative Dentistry. Arthur B. Gabel, MA., D.DS., 
and Associates. , < 

Nine-Day Course 

June 9 to 18, 1952. Fee, $200. 

P. G. 23 Mouth Rehabilitation Including Precision Attachment Partial Dentures. Milton 

Leof, D.D.S., and Associates. 

Six-Day Course—Continuous 

Jan. 28 to 31, Feb. 1 and 2, 1952. Fee, $150. 

P. G. 24 Oral Cancer. Paul E. Boyle, D.M.D., and Associates. 
Six-Day Course—Continuous 

April 21, 22, 23, 24, 25, 26, 1952. Fee, $150. 

This course is especially arranged for the general dental practitioner. It é¢mphasizes 
the dentist’s important responsibility in the early recognition of ‘oral cancer and his role in 
a tumor clinie and the cooperative treatment of oral malignancy. Biopsy technique, surgical 
prosthesis, and moulage techniques are discussed and demonstrated. 

P. G. 25, 26 Oral Diagnosis and Roentgenology. LeRoy M. Ennis, D.D.S., and Lester W. 

Burket, D.D.S., M.D., and Associates. 

Eleven-Day Course—Continuous 
P. G. 25—Jan. 7 to 18, 1952. 
One Day Per Week for Eleven Weeks 
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P. G. 26—Feb. 12, 19, 26, March 4, 11, 18, 25, April 1, 8, 15, 22, 1952. Fee, $225. 
This course has been arranged for the general practitioner who wishes to increase his 
knowledge and ability in oral diagnosis and roentgenology. 


P. G. 27 Orthodontics. John W. Ross, D.D.S., and Associates. 

Twelve-Day Course—Continuous 

June 16 to 28, 1952. Fee, $250. 

P. G. 28 Partial Denture Design. Vincent R. Trapozzano, D.D.S., and Associates. 
Six-Day Course—Three Days Per Week for Two Weeks 

March 25, 27, 29, April 1, 3, 5, 1952. Fee, $150. 

P. G. 29 Periodontics. Lester W. Burket, D.D.S., M.D., and Associates. 

Six-Day Course—One Day Per Week 

Nov. 1, 8, 15, 29, Dee. 6, 13, 1951. Fee, $150. 

The objective of this basic course is to acquaint the practitioner with the importance 
of periodontics in general dental practice. The importance of proper treatment planning 
including patient education and home care are emphasized. 

P. G. 30 Periodontics and Oral Medicine. Dwight S. Coons, D.D.S., Lester W. Burket, 

D.D.S., M.D., and Associates. 

Eleven-Day Course—One Day Per Week 
Feb. 14, 21, 28, March 6, 13, 20, 27, April 3, 10, 17, 24, 1952. Fee, $225. 
The fields of oral medicine and periodontics are covered by illustrated lectures and 


extensive clinical demonstrations. All types of treatment are discussed. 
P. G. 31 Porcelain Jacket Crowns and Ceramics. Paul H. J. Simonsen, D.D.S. 


Twelve-Day Course—Three Days Per Week 
Feb, 19, 21, 23,-26,.28, March 1, 4, 6, 8, 11, 13, 15, 1952. Fee, $250. 


_ Public Health Dentistry and Dental Health Education for Dentists and Dental 
Abram Cohen, D.D.S., and Associates. 


ontinuous 
y 9O52. Fee, $75. 
gic Technique and Interpretation. LeRoy M. Ennis, D.D.S., and 


~ ee So o = 
Evenings: Mes 
Oct, 22, 26, 28, Nove®, 5, 9, 12, 16, 19, 23, 1951. Fee, $150. 
The taking of all types of roentgenograms is presented by lectures and clinical 
demonstrations. -* 
P. G. 34 Teaching Techniques for Teachers of Dentistry. T. E. McMullin, A.M., Ph.D., 
. and Associates. - 
Six-Day Course—Continuous 
Juné 4G,-17, 18, 19, 26, 21, 1952. Fee, $100. 
nage ee : ; 
'P. G. 35 Third Mid-Atlantic States Seminar in Oral Medicine, Skytop Clu», Skytop, Pa. 
L. W. Burkét,_D.D.S., M.D., and Associates. 
Sia-Day Course—Continuous 
May 11 to 16, 1952. Fee, $250. 


Graduate Studies 
Graduates studies in Oral Surgery, Oral Medicine-Periodontics, Orthodonties, and 
Prostheti@Dettistry leading to a degree of Master of Science are offered in the Graduate 
School of Medicine of the University of Pennsylvania. Individuals interested in such 
studies*#hould write to the Dean, Graduate School of Medicine, University of Pennsylvania, 
Philadelphia 4, Pa. 
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Operative Oral Surgery 





PRINCIPLES AND TECHNIQUE OF EXODONTIA* 





FRANK W. Rounps, A.B., D.D.S., D.Sc.(Hon.), Boston, Mass. 





(Continued from the June issue, page 731.) 
Impacted Maxillary Third Molars 


HIRD molars are less often impacted in the maxilla than in the mandible, 

yet their impaction is a common occurrence and they appear in various ab- 
normal positions. It does not necessarily follow because one third molar is 
impacted that the others are in like condition, but the kasie factors which are 
responsible for the one anomaly may cause the others to be malposed as well. 
In general, however, the contour of the maxillary tuberosity presents more 
space for the normal eruption of the third molar than does the angle of the 
mandibular arch. 

Maxillary third molars when impacted are rarely as troublesome as those 
in the lower jaw. During their eruptive efforts they may cause local discom- 
fort or they may be responsible for reflex headache, pseudo ear pain, or other 
obscure neuralgias, but they are not often involved in inflammatory processes, 
and eystie degenerations are present in only a smal] percentage of cases. 

The positions these teeth may assume are comparable to those observed 
in mandibular impactions; that is, they may be embedded vertically or they 
may ineline in a mesioangular, distoangular, bueccoangular, or horizontal diree- 
tion. Bueeolingual or inverted deflections are seldom encountered. 

It will be recalled from a previous chapter that there are more anatomical 
irregularities in the crown and root formations of superior third molars than 
in any of the other teeth in either jaw. These variations from uniformity are 
found to be equally frequent and often more pronounced when these teeth are 
impacted. Figs. 26 and 106 presented numerous examples of their atypical 
forms and eurvatures. Unfortunately for operative purposes detailed re- 
production of these roots is difficult and often impossible to attain in a bueco- 
lingual film even with the most comprehensive radiographic technique. The 
obvious reasons are the extreme density of the ossistructure in the malar region 
through which the rays must pass, and when multiple roots are present, the 
overlapping of the roots themselves. If the operator cannot visualize a clear- 
cut image of the apical area or if uncertainty exists as to the root formations, 
he should consider the case as one presenting possible complications and 
execute his technique with caution. He will thereby be safeguarding himself 
against root fracture. The relationship of the impacted tooth to the maxillary 
sinus must always be noted. In some eases only a thin membrane or thin bone 
separates these organs and frequently the tooth’s apex actually penetrates 
the cavity. 


*This is the twenty-eighth article in a series which began in the January, 1949, issue 
of the JOURNAL, 
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Hazards.—In addition to the risk of root fracture, three outstanding 
hazards must be faced during operation: (1) fracture of the tuberosity by 
foreeful leverage; (2) pushing the tooth into the sinus by upward pressure 
with forceps or elevator; (3) inadvertent puncture of the sheath of the parotid 
gland by an indisereet flap release. The first two contingencies were analyzed 
in our discussion of routine extraction of superior third molars. Reference 
to it will obviate the necessity for repetition. The third accident ean be pre- 
vented by maintaining the integrity of the periosteum when the buceal tissues 
ineluding that membrane are separated and retracted from the bone during 
the process of raising the mucokuceal flap. 

Ordinarily the removal of impacted upper third molars can be performed 
much more readily than that of any other impacted teeth, since the overlying 
ossistructure is easily excised because of its cancellous character. The main 
difficulty lies in their more inaccessible location. 

The relative positions of patient and operator and the adjustment of 
the operator’s fingers and hand are approximately the same as when a superior 
third molar in normal alignment is keing extracted. Figs. 73, 74, 75, 108, 109, 
and 110 demonstrated these positions. 


Incision and Flap.—Extensive incisions and large flaps are rarely neces- 
sary. For the simpler types of impaction a short incision is usually made along 
the alveolar crest from the distogingival horder of the second molar toward 
the tuberosity. The periosteal lever then raises the buccal tissues sufficiently 
to permit entrance of the instruments tor excision and leverage. Some 
operators prefer to raise a triangular flap by supplementing the distal incision 
with a vertical cut anterior to the second molar. On replacing this type of 
flap a suture at the mucobuceal fold is usually required to retain it. Fig. 
323, A and B depict an incision and flap release favored by many when the 
tooth lies well back in the tuberosity. The apparent purpose is to preserve a 
soft tissue collar around the distal aspect of the second molar. It has been 
noted, however, that this collar is readily traumatized during the mesiobuecal 
excision and subsequent leverage, particularly if the impaction is lying in a 
mesioangular or horizontal position. 

My own preference is shown in Fig. 324, A and B. A short incision only is 
made distal to the second molar. The periosteal lever then reflects the gingival 
tissues as far anteriorly as the second premolar. This exposes the whole buceal 
plate. No matter in what position the impaction may lie, free access is afforded 
for whatever manipulation is indicated. On completion of the extraction the 
flap falls in place and sutures are rarely required. 


Removal of the Impeding Ossistructure.—Indiscriminate bone destruction 
is unnecessary and unwarranted. The buceal plate rarely need be disturbed. 
The essential requirements, as for mandibular impactions, are (1) to free 
completely the occlusal surface of the embedded crown, (2) to excise the 
distal bone down to the neck of the tooth, and (3) to create a point of entrance 
for a lever blade at the mesiobuceal aspect. Dependent on the operator’s 
choice, ossisectors, mallet and chisels, or surgical burs are the instruments 
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Fig. 323.—A, Artist’s sketch showing the incision preferred by some operators. A _ soft 
tissue collar is left to protect the distobuccal wall of the second molar; B, the flap has been 
retracted. If the impacted tooth involves the distal aspect of the second molar, there is still 
danger of traumatizing the gum during the osseous excisions. 
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B. 
Fig. 324._-A, The method of releasing the gum preferred by the author; B, the reflected 


flap provides ample vision and access for the osseous excisions and minimizes trauma of 
the soft tissues. 
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used for these excisions. My personal opinion is that for uncovering the 
crown and for the distal excision, Winter ossisectors Nos. 1, 3, and 4 (Figs. 107, 
313, and 314) are without equal and ossisector No. 8 (Fig. 315) is the ideal 
chisel for the mesiobuceal approach. 

Removal of the Tooth.—Having accomplished the required osseous disseec- 
tion, the point of a Cryer lever (Fig. 56) is introduced into the mesiobuceal 
embrasure. Utilizing the buecal bone as the fulcrum, the tooth is released 
from its seat by gentle distal pressure and elevated from the socket. Upward 
foree must be avoided. The use of forceps is contraindicated except for pick- 


ing out the loosened tooth. 





Fig. 325.—Types of maxillary third molar impactions frequently encountered in practice. 


Fig. 325 shows several types of impacted maxillary third molars such as 
are commonly seen in practice. Certain diagnostic points as described are 
evident as one studies these films: 

A shows a distoangular impaction. The tuberosity is.cancellous in character 
and is broad on its distal aspect. The roots of the second and third molar are 
in contact. The crown is free of bone. A slight distal excision followed by 
a mesial application with a Cryer lever wili release the tooth. 

In B the crown is free from osseous obstruction. No contact of the second 
and third molars exists. The mesial wall is accessible. No excision of bone is 
needed. 
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C presents a mesioangular impaction lying in the posterior part of the 
tuberosity. One distal cut is required. The Cryer point will engage the mesial 
wall under slight force without preliminary dissection, and the tooth will release 
as the handle of the lever is turned counterclockwise. 

In D, note the floor and posterior wall of the sinus. The bone must be 
excised distally to avoid fracture of the tuberosity. Excessive care must be 
taken not to injure the second molar root when creating the entrance for the 
lever point. 


Every precaution must be exercised (EZ) not to force this third molar into 
the antrum. Only a thin lamina of bone separates the tooth from the sinus. 
Any upward pressure would be disastrous. The gum incision should be made 
along the alveolar crest (/7) mesially as well as distally to the second molar, 
which ean easily be traumatized or loosened by careless bone excision and 
leverage. The flap should be sutured in place following the removal of the im- 
pacted tooth. 

Impacted Cuspids 


Impacted cuspids occur in both the lower and upper jaw, those in the 
maxilla being far more frequent. In young patients they are usually sub- 
ject to orthodontic treatment which is the advisable method of management 
if septic disturbances are absent and other conditions make the procedure 
feasible. Often exposure of the embedded crown by surgical means is of great 
help to the orthodontist. When it is not possible to bring them into functional 
alignment or when discovered in the jaws of patients whose age contraindicates 
corrective measures, they should ke removed unless such loss will cause de- 
formity or injury greater than the dangers invited by leaving them in place. 
They should always be condemned if involved in an infectious process or when 
they are the cause of reflex disturbances from pressure. When discovered in 
edentulous mouths, their removal is indicated to forestall future denture 
troubles or to correct those already existing. 

The positions impacted cuspids assume in either jaw are so varied in rela- 
tion to the other teeth that it is impossible to devise a standardized technique 
for their elimination. It becomes necessary to analyze each case of cuspid 
impaction as an individual problem and plan the incisions, type of flap, the 
osseous excision, and method of removal of the tooth in terms of whatever 
complicating factors are present. Impacted cuspids occur unilaterally and 
bilaterally and may be listed as follows: 

1. Those lying to the palatal side of the adjacent teeth. 

2. Those lying to the buccal or labial side of the arch. 

3. Those which lie midway between the buceal and palatal side or between 
the adjoining teeth. 

4. Those with the crown toward the labial and root toward the lingual 
surfaces of the adjoining teeth or vice versa. 

5. Those in an edentulous mouth lying either labially or palatally. 


It has been estimated that at least 75 per cent fall into the first classifica- 
tion. 
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Clinical Examination.—(Ofttimes the inclination of the impaction may be 
detected by a bulging of the process over the embedded crown. If the crown 
is located between the labial and palatal processes, there will be no clinical 
evidence of its deflection, and the diagnosis must be made solely from the 
radiographic interpretation. 

The Radiographic Procedure.—The first preoperative measure in any case 
is to locate the impaction accurately in its actual position. The following 
diagnostic points must be clarified in the radiographs: 

1. The relationship to the adjoining teeth. 

2. The relationship to the alveolar ridge. 

3. The formation of the impacted tooth. 

4. The condition of the adjoining teeth. 

». Any pathologic involvements. 


Of the many radiographic suggestions which have been published in the 
literature, | have found the following procedure the most satisfactory. Intra- 
oral films of the anterior teeth are made. Correct angulation in each instance 
is imperative. Film 1 is an anteroposterior view of the central incisors. This 
shows the relation of the cusp of the impaction to the median line. In Film 2 
the rays are directed as for a normal cuspid. This shows the impaction in its 
entirety. Film 3 is a premolar view and shows the form of the impacted 
tooth’s apex and its relation to the antrum. In ease of bilateral impactions, 
both quadrants are radiographed. The final picture is an occlusal view which 
directs the operative approach and indicates whether the tooth lies on the 
palatal or labial side of the arch. 

Incisions.—No hard and fast rule can be set down as to how to incise 
or how to turn back flaps of soft tissue for access to the osseous structure 
overlying the impaction. Certain fundamentals however must not be over- 


looked $ 


1. Normal blood supply must not be interfered with. 

2. The flap must be of sufficient size and shape to permit free access and 
enable the work to be performed under favorable conditions. 

3. The replaced flap must rest on a solid ledge of bone where regeneration 
and healing will take place without deformity. 

4. Instanees oceur where no incision is indicated but where the tissues 
are merely retracted from their gingival attachment. In others a simple oval 
or semilunar incision suffices. 

5. The soft tissues must not ke traumatized. An ample opening is less 
provocative of trauma than one which impedes vision, access, and instrumenta- 
tion. 

If the operator constantly bears in mind these basie considerations, the 
type of flap he decides to make in a given case may be of secondary im- 
portance. 


Excision of the Overlying Osseous Structure.—When an impacted cuspid 
is presenting labially, its removal is usually facilitated because of that deflec- 
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tion. After the crown is uncovered, a lever point is introduced at the distal 
aspect and, by utilizing the labial process as the fulerum, the tooth is readily 
dislodged still in a labial direction. A palatal impaction is more complicated 
as the space into which it can be turned is more limited due to narrowness of 
the vault. Usually only the coronal portion of the tooth need be exposed. In 
some cases, however, a portion of the bone covering the palatal aspect of the 
root must also be dissected away in order to relieve the resistance. In some 
instances, particularly if the tooth lies in a torsional position and if the apical 
third of the root is curved upward or is wedged between the premolars, it is 
advantageous to split the tooth, separating the crown from the root. This 
permits the coronal segment to be removed first, eliminating the contact with 
the adjoining teeth and thereby creating space into which the curved root 
section can be turned. The precarious cases are those in which the crown of 
the impaction lies directly against the palatal aspect of the lateral and central 
incisors. After the crown is completely exposed, unless the leverage can be 
directed away from these teeth, it is always a wise procedure to section the 
impaction. Leverage must never be exerted against the adjacent teeth. The 
instruments customarily employed for exposing the impaction are properly 
angulated chisels. Some operators prefer first to outline the bony covering 
with surgical drills or burs. After the tooth has been elevated and withdrawn, 
the margins of the socket should be carefully smoothed and the flap replaced 
in its original position. One or two sutures placed in strategie positions will 
retain it. Sutures should not be tied too tightly. 


= 
— 
= 
= 





Fig. 326.—A semilunar incision is practical for this type of case. 


Several sketches are appended which illustrate various types of incisions 
and mucoperiosteal flaps. Fig. 326 shows a semilunar incision suitable in a 
ease where an impacted cuspid presents labially and lies high up under the 
mucolabial fold. When unilateral or bilateral impactions are present in a 
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labial position and the crowns lie near the alveolar crest, the flap should be 
raised from the gingival margin to safeguard the gingival papillae (Fig. 327, 
Aand B). Vertical incisions in the premolar area prevent tearing the tissue as it 








B. 


_ Fig. 327.—A, If a large section of gum is to be reflected from the gingival margin, verti- 
cal incisions at the distal extremities prevent torn tissue; B, when trauma of the gingival gum 
is a probability, the flap should be reflected from the gingival margin. 
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is retracted. In Fig. 328, 


upon their palatal] surfaces. 
is left to protect their gingival margins. 


The flap is released labially. 
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Fig. 328.—A, The impaction lies high up in the vault; B, the flap is reflected palatally. 


Fig. 329, A and B, a similarly placed impaction exists in an edentulous arch. 
In Fig. 330, A, bilateral palatal impactions are 
The crowns lie close to the palatal surfaces of the central and lateral 


A and B a unilateral impaction lies high up in the 
The superior teeth are in position and the impaction does not encroach 
The incision is so made that a collar of gum tissue 
The flap is released palatally. 
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incisors. In Fig. 330, B, the palatal bone is exposed by making slight incisions 
palatally between the premolars and reflecting the flap from the gingival margins 
of the eight anterior teeth. In Fig. 330, C, the impactions have been removed, 
and in Fig. 330, D, the flap has been replaced and sutured. The two anterior 
sutures have been passed through the lingual gum and tied around the lateral 


incisors. 





Fig. 329.—A, A palatal impaction in an edentulous mouth; B, a labial flap is reflected. 


Typical examples of impacted ecuspids are also appended to enable the 
student to visualize radiographically some of the conditions as deseribed in the 
text. Fig. 331 shows eight palatally impacted maxillary cuspids. These are 


9 


types which are very commonly seen in practice. Figs. 332 and 333 are pre- and 
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postoperative films which demonstrate the valuable diagnostic information at- 
tained by occlusal radiographs. Fig. 334 and Fig. 335, B show bilateral im- 
pactions and indicate the operative care which must be exercised to prevent in- 
jury to the central and lateral incisors. Fig. 335, A presents bilaterally impacted 
euspids in an edentulous arch. Erosion and pathologic involvement of the 
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Fig. _330.—A, Bilateral palatal impactions. The palatal surfaces of the central and 
lateral incisors must be safeguarded; B, an extensive bilateral flap amply exposes the operative 
field; C, the impactions have been removed; D, the wound is closed. 


crowns is evident. Removal of these impactions at the time the teeth were ex- 
tracted and the denture constructed would have prevented this delayed reaction 
with the subsequent problems. Fig. 335, C shows an impaction lying high in 
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the palate. Involvement of the anterior teeth is not a factor when the tooth is 


4 in this position. 

5 Supplementary to the previously described and illustrated types, an occa- 
x . se . ° 7 . . ° ° 

Ha sional ease of impaction presents itself which demands special consideration and 
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Fig. 330.—C and D (For legend, see opposite page). 


ealls for unusual finesse, judgment, skill, and dexterity on the part of the 
operator. We will cite several instances primarily to emphasize the need for con- 
stant alertness and discretion. 
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331.—Various types of impacted maxillary cuspids. 








Fig. 332. Fig. 333. 


Fig. 332.—Pre- and postoperative occlusal radiographs of a unilateral palatal impaction. 
Fig. —A palatally impacted cuspid in torsion—pre- and postoperative occlusal radio- 
graphs. 
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Fig. 334.—Bilateral impacted maxillary cuspids. 
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Fig. 335.—A, Bilateral impactions in an edentulous maxilla; B, bilateral cuspid impactions ; 
C, a unilateral impaction high in palate. 
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Fig. 336.—Impacted cuspid and odontoma (edentulous maxilla). 
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Fig. 337.—A, Impacted cuspid and eroded lateral incisor; B, the exposed cuspid crown; C and 
D, the tooth progresses toward normal alignment. The lateral incisor is still vital, 
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Case 1.—A male of 45 years was suffering with an acute iritis. He had no 
symptoms of dental trouble. Edentulous for twenty years, his dentures fitted 
well and functioned perfectly. No thought had been given by his physician 
or dentist to dental radiography. Fig. 336 discloses an impacted superior 
cuspid embedded above an odontoma. The iritis disappeared shortly after 
operation. 





B. 


Fig. 338.—A and B, Pre- and postoperative views of an impacted maxillary cuspid enveloped 
in a dentigerous cyst. 

Case 2.—This case serves as a warning against snap judgment. A girl 
of 14 years was referred for the extraction of a deciduous molar, an impacted 
cuspid, and an eroded lateral incisor which was considered hopeless. Fig. 
337, A shows the condition. The vitality of the lateral incisor was definitely 
established, however, and a conservative procedure was advocated. The 
deciduous tooth was removed and the cuspid uncovered. Fig. 337, B shows the 
postoperative result with a surgical dressing in place. Fig. 337, C and D are 


radiographs taken at periodic intervals. The cuspid came to position without 





822 FRANK W. ROUNDS 
orthodontic aid and at the time of writing was in proper alignment. The lateral 
incisor was still vital. 

Case 3.—Orthodontie treatment had been contemplated but had been post- 
poned for a young woman of 18 years. Earlier x-rays had disclosed a maxil- 
lary cuspid to be impacted with the enveloping bone in a healthy state. Three 





A. B. C. 


Fig. 339.—Impacted cuspid and resorbed roots of lateral and central incisors. 





C. D. 


Fig. 340.—An unusual case of impaction requiring orthodontic aid. 


years elapsed and she developed a swelling palatally to the cuspid. Fig. 338 
shows the impaction enveloped in a dentigerous cyst and the lateral incisor 
hopelessly denuded. Operation disclosed that the infective process had crossed 
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the median line and invaded the floor of the nose. 
radiographs are shown in Fig. 338, A and B. 
prevented this catastrophe. 


Case 4.—This is a case which required delicate technique and good luck. 
Fig. 339 shows a palatally impacted maxillary cuspid invading the lateral 
and central incisors, the roots of which were practically resorbed in their 
entirety. Both teeth were vital, however, of good color, and firmly seated. 


The pre- and postoperative 
Early intervention would have 








Fig. 341.—A final successful result after trial and tribulation combined with a faulty diagnosis. 


The dentist desired the extraction of the euspid but insisted on the preserva- 
tion of the other teeth. Fig. 339 C shows the postoperative result. This case 
was kept under observation for several vears and the lateral and central incisors 
were still in perfect condition. It was evident that all pressure had to be directed 
away from these teeth during operation. 
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Case 5.—This case presents a unique situation which required much fore- 
thought. The patient was a 20-year-old schoolteacher. The palatally impacted 
cuspid (Fig. 340, A) was driving into the central and lateral incisors, which 
were vital, firm in their position, in perfect alignment, and of good color. I was 
convinced that they would be ruined during any attempt I could make to re- 
move the cuspid, whose loss seemed imperative. The referring dentist was an 
orthodontist. By teamwork a pleasing result was finally attained. The crown 
of the cuspid was surgically exposed, and to it the orthodontist attached a spring 
wire (Fig. 340, B and C). At the expiration of two years the cuspid lay in 
the hard palate about 5 em. removed from the involved teeth. Its cusp pro- 
truded into the mouth, and the tooth was extracted with root forceps. Fig. 
340, D shows the postoperative radiograph. 


Case 6.—Case 6 presents a maxillary cuspid lying horizontally in the 
palate, the crown enveloped in a dentigerous cyst (Fig. 341). The patient 
presented with traditional signs of infection. The palate was inflamed and 
swollen. Upon incision a large amount of pus was evacuated. Under anti- 
biotic treatment the lesion subsided. Later the tooth was removed, and the 
cystic membrane enucleated. All symptoms disappeared and recovery was_ 
apparently complete. After some weeks, recurrence took place. Re-examina- 
tion disclosed that I had overlooked a pulpless central incisor, the apex of 
which penetrated the original area. The family dentist was called upon to 
perform root canal therapy. The area still drained a purulent secretion and 
reraying disclosed an inadequate root filling. The canal was then resterilized, 
the root filled and resected. Immediately the patient recovered, and there has 
been no recurrence of trouble. 


(To be continued.) 
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A PLEA FOR CONSERVATISM IN ORAL SURGERY 





THEODOR BLuM, M.D., D.D.S., ANp Lester R. Cann, D.D.S., F.D.S.R.C.S. 
(Ene.), New York, N. Y. 





ROBABLY the title of our paper had rather be, “The Role of Conservation 

in Oral Surgery,” for conservation is defined as, “the act of keeping or pro- 
tecting from loss or injury.” This is exactly our thesis, for we wish to protect 
our patients from unnecessary loss or injury. 

A surgeon should be judged by his knowledge, clinical judgment, experience, 
technical skill, and originality. Technical skill is a most laudable attribute but, 
as Ogilvie bluntly stated, ‘‘I cannot see that the skilled operator is any more a 
great surgeon than the skilled car driver is a great engineer.’’ Christian Fenger, 
who was professor of surgery in the Rush Medical College, and a famous surgeon 
in the Midwest during the late eighties, said, ‘‘ Any fool can learn how to cut, 
but it takes a man to make a diagnosis.”’ 

Knowledge can be gained only by constant observation and study, from 
which also stems clinical experience. The complete knowledge of the pathology 
and life history of a disease, or abnormal condition, should be known before any 
attempt at treatment or operation is considered. Let us take for example the 
simple problem of the unerupted or partly erupted third molar. Frequently 
such a tooth is erroneously called impacted, when actually it is in the process 
of eruption. The retention of such teeth is most important, especially if the 
second molar is badly decayed, or shows apical involvement. The retained third 
molar at such a time would be extremely valuable in replacing the second molar. 

Figs. 1, A (9/14/36), B (9/14/37), C (6/9/43), D (6/7/46), and 2 (6/7/46) 
are the roentgenograms of a 15-vear-old girl and illustrate the conservative 
management of the erupting, and apparently impacted, third molar. The 
dentist had recommended the removal of this tooth. Note the successive changes 
in its position. This tooth is now a healthy functioning member of this patient ’s 
dental equipment. 

Large cysts, particularly in the maxilla, offer examples of the fact that 
clinical experience, coupled with a knowledge of pathology, should lead to their 
conservative management. Very often all the teeth can be saved and entering 
the antrum ean be avoided. Thorough preoperative clinical, roentgenologic 
and pulp test studies must be made. Such eases cannot be handled correctly by 
the rhinologist because of his lack of familiarity with the dental problems 
involved, and with the pathology and growth of such large cysts. 

The case of M. F., a 17-year-old girl, is illustrative. The patient complained 
of pain and a nonfluctuant swelling of the right side of the face. The condition 
was thought to be due to sinus disease. Roentgenograms revealed a large cyst 
of the maxilla causing marked separation of the roots of the second premolar 





Read before the April 24, 1950, monthly conference of the New York Institute of Clinical 
Oral Pathology. 
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and first molar (Figs. 3, 4, 5, and 6). A full complement of teeth was present. 
The negative response to the pulp test of the lateral incisor, canine, and_ first 
premolar was attributed to pressure of the cyst contents. 

Stereoscopic examination of the maxillary sinuses was described by the 
roentgenologist as follows: 


The entire right antral area appears to be opaque. The lateral antral wall 
is somewhat thinned. The oblique views, through the antral floor, reveal the presence 
of a large cyst of dental origin which has resulted in deviation of the bicuspids 
and cuspid anteriorly, and of the first and second molars posteriorly. The roof of the 
cyst is apparently invaginating the antral floor. The opacity of the right antral 
area is due presumably to the presence of the above described dental cyst and to 
compression of the antrum. The left antrum looks clear. 





Fig. 3. 





Fig. 4. 


This report, which made a Lipiodol injection entirely unnecessary, when 
considered with the findings obtained through the study of extraoral, intraoral, 
bitewing, and occlusal films, was very informative. The lesion was treated by 
conservative operation. This simply consisted of the removal of the outer half 
of the cyst wall. The clinical diagnosis was follicular cyst; the laboratory 
diagnosis was epidermoid eyst. 

Following the operation the response to the vitality test of the involved 
teeth improved and the size of the cyst cavity markedly decreased. At the time 
of the operation the apices of the first and second premolars were not exposed. 
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However, some time later they gave evidence of having become devitalized and 
the patient’s dentist cleaned and filled the canals. Soon after the apices became 
exposed. At some future time they will be amputated and the cut root surfaces 
covered with mucoperiosteum. 

When the patient was last seen (seven years postoperatively), the depth 
of the concavity remaining at the site of operation was negligible. The latest 
roentgenograms revealed complete bone regeneration, and the central incisor, 
lateral incisor, and cuspid responded normally to the pulp test. The antrum, 
in its relation to the nasal chamber, was normal (Fig. 7). 





Fig. 5. 





Fig. 6. 


The importance of the roentgenographic examination, history, and pulp 
test is clearly seen in the following case. 

H. B., a boy of 17, presented with a rather large mandibular cyst. Another 
practitioner wanted to remove all the teeth in the region of the lesion, which he 
considered to be malignant. Intraoral examination showed a slight elevation of 
the floor of the mouth extending from the lower left central incisor to the lower 
left second premolar. Deeper palpation disclosed in this same region a semihard 
mass that extended to the lower border of the mandible. The pulp test showed 
all the teeth to be vital. Intraoral and extraoral roentgenograms were taken 
at a number of different angles (Figs. 8, A and B, 9, and 10). Past history dis- 
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Fig. 7. 





Fig. 8. 
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closed an injury to the mandible. The facts that the periodontal lamellae were 
present about the teeth, that the teeth were vital, and that there had been a 
history of an accident, provided us with enough data to consider the lesion to be 
a hemorrhagic or traumatic bone eyst. 


Fig. 9. 








Fig. 10. 


Under local anesthesia a semilunar incision, with the convexity upward, 
was made on the labial side. The incision extended from the lower right to 
the lower left first premolar. The mucoperiosteum was elevated and a window 
about one centimeter in diameter was made in the thinned out bone in the region 
of the lower left lateral incisor and cuspid. This exposed a eavity that was 
filled with a clear, colorless fluid. There was no lining in the bone cavity and 
no apices of the teeth appeared to be exposed. The buccal opening was then 
further enlarged. At each end of the incision sutures were inserted, and an 
iodoforntigpey® packing was placed in the bone cavity. The laboratory diagnosis 
confirme ' clinical impression of traumatic bone eyst. The patient was dis- 
missed from further treatment five weeks later. 

Two weeks postoperatively the left central and lateral incisors did not 
respond to the pulp test for vitality. However, ten months later all teeth 
responded within normal range. 
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Fig. 11, 


Fig. 12. 





Fig. 13, 
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Routine roentgenograms and vitality tests have been carried on regularly 
since the operation. The latest pulp tests and roentgenograms were made sixteen 
years postoperatively. These last roentgenograms and pulp tests showed normal 
bone, and all the teeth responded normally (Figs. 11, A and B, 12, and 13). 

What a blessing conservatism was for this boy! 

The handling of benign tumors in a conservative and safe fashion requires 
a thorough knowledge of their pathology and a great deal of clinical experience 
and judgment. The giant cell tumor, for example, may be a localized lesion, 
which can be removed through conservative measures without the sacrifice of 
too many teeth and surrounding tissue. Or, it may be the local expression of 
hyperparathyroidism, in which case it need not, in most instances, be attacked 
surgically, for it will regress when the underlying cause is removed. Since the 
histologic characteristics of the parathyroid giant cell lesion do not differ from 
those of the local one, we must depend for the differential diagnosis upon the 
biochemical findings. 


Fig. 14. 


The case of W. S., a boy of 13, presents a good example of the conservative 
management of a local giant cell tumor. 

On routine dental examination a palatal swelling was noticed. Neither the 
patient nor his parents were aware of its existence. Extraoral examination was 
negative. There were no palpable cervical lymph nodes. Intraoral examination 
disclosed a hard swelling on the right side of the palate extending from the 
central incisor to the second molar, and from the gingivae of the teeth to about 
1 em. across the median line. Neither the right first premolar nor the left second 
premolar was visible. The swelling was covered with normal mucous membrane 
and was not painful upon pressure. It was bony hard and appeared to be a 
distention of the palatal plate of the maxilla (Fig. 14). Extraoral and intraoral 
roentgenograms (Figs. 15 and 16), when taken together with the clinical findings, 
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led us to believe that we were dealing with a central giant cell tumor. The 
medical and family history were negative and the teeth were vital. Laboratory 
tests were normal. 


Fig. 15. 
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Fig. 16. 
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Under local anesthesia the right central incisor and first premolar were 
extracted and enough bone was removed to expose the tumor. The tumor, 
together with the alveolus containing the cuspid and lateral incisor, were removed 
en masse. The area was then cauterized and an iodoform gauze packing inserted. 
Pathologie examination of the excised mass proved it to be a giant cell tumor. 
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The last examination, ten years postoperatively, disclosed normal healing 
with no recurrence. The missing teeth have been replaced with a prosthetic 
appliance. 

The next case deals with giant cell tumors of parathyroid origin and demon- 
strates the need for basic medical knowledge. This patient eventually suecumbed 
to the ravages of the underlying disease, because the jaw lesions had not been 
recognized early enough, by those who had first seen him, as signs of the funda- 
mental mischief, parathyroid adenomas. 

The patient, a man 42 years old, presented on April 29, 1938, complaining 
of the presence of two masses on the left mandibular gingiva (Figs. 17, 18, and 
19). He had had similar growths removed a few years before, and these had 
recurred. The past medical history disclosed the fact that he had suffered from 
renal calculi in 1933 and again in 1935. Besides the epulides, there was roent- 
genographie evidence of a cystlike lesion deep in the left side of the mandible, 
and radiolucent areas above the upper second premolar and upper central 
incisor. These lesions could easily have been mistaken for either a periapical 
granuloma or a small radicular cyst. The teeth, however, were vital. 





Fig. 17. 


In view of these findings blood chemistry studies were made and these 
showed: phosphorus, 3.6 mg. per cent; calcium, 12.0 mg. per cent; alkaline 
phosphatase, 5 King-Armstrong units. 

Skeletal roentgenograms disclosed a general demineralization of all the 
bones with an apparent giant cell tumor of the metacarpal bone of the right 
fifth finger, and cystlike areas in the pelvis. The roentgenologist suggested 
that these changes were characteristic of osteitis fibrosa cystica associated with 
hyperparathyroidism. In June, 1938, the neck was explored. At operation four 
parathyroid adenomas were found; two of them were removed at this time. 
Fifteen months later, because of progression of the disease, the remaining two 
parathyroid adenomas were removed. Postoperative tetany followed which was 
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Fig. 18. 


Fig. 19. 
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relieved by intravenous calcium, viosterol, and dihydrotachysterol. After this 
second operation there was considerable healing of the bone lesions and the blood 
findings approached normal values (Fig. 20). However, the kidney damage 
was so severe that the patient finally suecumbed to renal failure. 

This case clearly shows how important it is to detect hyperparathyroidism 
in the early stages. This can frequently be done, and can always be suspected 
from the mouth symptoms. 

There is another variety of bone tumor that has been variously called an 
osteofibroma, fibro-osteoma, and even localized osteitis fibrosa. It is generally 
believed today that this lesion should be classified as fibrous dysplasia of bone 
and should not be regarded as a true neoplasm. No treatment is necessary unless 
the obvious deformity requires it for cosmetic reasons. When such an operation 
must be done, it should be performed conservatively by simply removing enough 
excess bone to correct this deformity. 

Another jaw tumor, a knowledge of whose pathogenesis and pathology must 
be known in order to deal with it properly, is the so-called myxoma of the jaw. 

The myxoma of the jaw is a completely different tumor than is the myxoma 
of other bones. The myxoma of the long bone is a reversion of adult connective 
tissue to its embryonal state with the formation of mucin. Actually it is a 
fibroma that has reverted to mesenchymal tissue, for there is no such cell as a 
myzxoblast. This embryonal reversion is an accepted sign of malignancy and 
the myxoma of bone is regarded as malignant inasmuch as it is prone to recur, 
and eventually to metastasize. 

However, the jawbones are the only bones in the body that normally harbor 
mesenchymal tissue for many years after birth. This mesenchyme is found in 
the papillae of the developing teeth, and a tumor originating from this structure 
is not to be regarded as a malignant reversion, but simply as a proliferation of a 
normally occurring structure, similar to a hamartoma or an embryoma. This 
is an important concept which should influence treatment of this growth. The 
myxoma of the jaw is not a malignant tumor. It does recur if not completely 
removed, but it does not metastasize. 

The ameloblastoma is probably the most controversial of jaw tumors. There 
are those who advocate drastic surgery for even the smallest lesion; there are 
others who advise a more conservative approach. Here, again, a knowledge of 
the histopathology and life history of this tumor is paramount. There is no 
authenticated case of distant metastasis from an ameloblastoma. Those cases 
of metastasis that have been recorded are either instances of aspiration into the 
lung during general anesthesia, or the primary tumors were not ameloblastomas. 

The mere presence of enamel epithelium in a soft, solid or cystic jaw tumor 
is no reason to call it an ameloblastoma. Some of the soft odontomas contain 
much ameloblastic epithelium and they also have a matrix of mesenchymal con- 
nective tissue. There is no more reason to call these lesions ameloblastomatous 
odontomas than there is to call them myxomatous odontomas. The very adjective 
‘‘ameloblastomatous’’ seems the license for extensive surgery. 

Do not misunderstand us. We do not decry the radical conservative 
approach for the treatment of unequivocal ameloblastoma. We are entirely 
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conversant with the fact that this tumor is locally invasive and does recur. 
Whether the reappearance of the tumor is actually a recurrence or the starting 
of a new focus afield of the earlier lesion is, at times, difficult to say, and we are 
not too sure that it matters from a practical standpoint. However, the recur- 
rence, or whatever one wishes to call it, sometimes takes years to make itself 
known, and in the interim the patient has enjoyed the use of the jaw. The 
knowledge that these tumors are slow growing and that they do not lend them- 
selves to wide dissemination should be the keynote of their treatment. 

We believe that there are histologic criteria that would enable one to dis- 
tinguish these innocuous tumors bearing enamel-forming epithelium from those 
that may be ameloblastomas. This is not based upon the amount of epithelium 
present but the type that is present. In studying tissue from recurrences, we 
have been impressed with the amount of squamous epithelium that is seen. We 
think that this is the clue to the picture. This type of epithelium should be 
sought for in all instances, and we have found it present even in a small, un- 
operated lesion. We believe that this is the type of tumor that Willis termed a 
‘‘earcinoma of tooth germ residues.’’ This variety of growth is still of low- 
grade malignaney and is perhaps analogous to epidermoid carcinoma of the 
lower lip. While its presence is indicative of wide excision, we know from its 
life history that extreme radicalism is not indicated. When this squamous 
metaplasia is not found we would be inclined toward simple curettement, with, 
of course, constant postoperative observation. All this information can be 
obtained only from a liberal biopsy specimen, which must be examined by a 
pathologist trained in the study of oral tissues. Probably the best way to achieve 
success in the management of ameloblastoma is to recognize the early stages of 
this tumor. Following are illustrative cases. 

A. C., female, 40 years old, presented herself for routine dental examina- 
on March 23, 1939, with no specific complaint. Her dentist, during the examina- 
tion, noticed a discharge of pus from the gum on the lingual surface of the lower 
incisors. A roentgenogram was taken disclosing a pathologie condition. 

The extraoral examination was negative. 

Intraorally, it was noticed that the gum on the lingual side of the man- 
dibular left and right central incisors was slightly reddened and elevated. This 
swelling extended from the gingival margin downward for about one centimeter. 

Other than the fact that her mother had died of cancer the family history 
was negative. 

Eleven years before the patient had had a similar swelling removed from 
the same area. She was told that the growth had been a ‘‘fibroma.’’ 

The blood count and urine examination were normal. The Wassermann re- 
action was negative. Calcium, phosphorus, and alkaline phosphatase determina- 
tions were normal. The roentgenographie examination revealed a lesion that 
characteristically suggested an ameloblastoma (Fig. 21, A). The pulp test find- 
ings were normal. 

On March 29, 1939, under nerve block and infiltration anesthesia, the tumor, 
including the alveolar bone, lateral incisors, and canines, was removed en masse. 
The bed of the wound was cauterized, sutures were placed at each end of the 
wound. and an iodoform gauze dressing was inserted. 
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The pathologist’s report on the submitted tissue was ameloblastoma. 

The patient has been observed continuously since the operation and was 
last seen on Sept. 22, 1949, ten and one-half years after operation, at which time 
both clinical and roentgenographic examinations failed to reveal any recurrence 
of the disease (Fig. 21, B). 

This is one of the smallest and earliest cases we have encountered. 

A more extensive case is the next one. L. M., a 32-year-old man, was seen 
on Sept. 18, 1930, complaining of a swelling near the chin, of several months’ 
duration. His wife and his physician were of the opinion that it had been in- 
creasing slightly. 

The extraoral examination revealed a small swelling on the left side of the 
face situated directly below the angle of the mouth. The skin was normal and 
was readily movable over a hard deep mass, which appeared to be attached to 
the outer surface of the body of the mandible. This deep swelling was about 
two centimeters in diameter and extended along the outer surface and lower 
border of the body of the mandible. 





A. B. 
Fig. 21. 

The intraoral examination revealed the presence of all the teeth, with the 
exception of the left mandibular first molar. The normally appearing mucous 
membrane was readily movable over a deeper mass, which could be indented 
quite easily, and seemed to be covered only by a thin layer ef bone. The blood 
and urine examinations were normal and the Wassermann reaction was negative. 
The roentgenographiec examination revealed a lesion that seemed typical of 
ameloblastoma (Figs. 22, 23, and 24). The pulp test findings of the left man- 
dibular first premolar showed a response, but not within normal range. 

The following operation was accordingly performed on Sept. 24, 1930: 
under nerve block and infiltration anesthesia, the cyst cavity was aspirated 
through the buceal side and the removed fluid appeared yellow and contained 
cholesterin crystals. A semilunar incision was made beginning at |7 on the 
bueeal side, curving upward and forward within about 1/3 centimeter of the 
free gingiva in the region of |4 5, and then curved downward and forward 
toward the apical region of | 2. The mucoperiosteal flap so outlined was elevated 
and retracted, and then the cyst was opened and a cireular piece of tissue 
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g. 22. 


Fig. 24. 
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measuring about 1.5 em. in diameter, together with the alveolar septum between 
3 and | 4, as well as between | 5 and |7, was removed. An incision was then 
made on the lingual side beginning at | 7 and ending at | 3, with the concavity 
upward. This circumscribed the swelling on the lingual side. The bone was 


Fig. 25. 








Fig. 26. 


chiseled through and the whole upper mass of the multilocular cyst with alveolus 
and | 4 and | 5 was removed en masse. Small fragments of bone and eyst tissue 
were removed separately and then | 3 was extracted because it was involved. 
In removing the cyst membrane, the mental branch of the inferior dental nerve 
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had to be severed anteriorly as well as posteriorly, because the cyst membrane 
could not have been thoroughly dissected away from the nerve. The alveolus 
just in front of | 7 was thoroughly examined for additional small cysts, but none 
was found. The bone was smoothened and all debris was removed. The incisive 
branch of the anterior dental nerve had been torn and could not be reunited, 
but the mental cut branches were sutured with catgut and replaced, and the 
mucoperiosteal flap folded over. The folded flap was held in position with 
iodoform gauze. 

The report of the pathologist on the submitted tissue was ‘‘eystiec adaman- 
tinoma.’’ 

Fig. 25 shows the field of operation seven weeks later. This patient has 
been followed continuously since the operation and was least seen on Feb. 17, 1950. 
A complete roentgenographie examination failed to reveal any recurrence of the 
disease. This is the longest period, twenty years, that we have observed of a 
ease of ameloblastoma without recurrence, following a radical conservative 
intraoral operation (Fig. 26). 

With the advent of the routine use of antibiotics and chemotherapy, the 
prevention of the serious sequelae of acute dental infections has become an 
expected conclusion. The aftermath of these infections, such as osteomyelitis, 
or worse, is almost a memory. Ludwig’s angina, submental cellulitis, and 
cavernous sinus thrombosis are improbabilities today. Acute osteomyelitis of 
the jaws is as rarely seen today as is mastoiditis. When acute infections occur 
we can safely practice conservatism, in fact we should, with the aid of competent 
antibiotie therapy. Strange and revolutionary as it may appear, even when pus 
is actually palpable, incision is rarely necessary when the proper antibioties are 
adequately used. At most, aspiration will suffice for incision. 

The next two eases illustrate these observations. 

A. C., aged, 50, had marked swelling of the neck, floor of the mouth, and 
adjacent soft tissues, attended by high fever. There had been a history of sub- 
maxillary gland ealeulus. 

The skin and subeutaneous tissues were movable over a very enlarged, right 
submaxillary gland which was not sensitive to touch. Some difficulty was noted 
in swallowing and there was swelling and redness in the tonsillar region and 
palate of the right side. The floor of the mouth was raised posteriorly, and at 
one point was quite sensitive and gave a sense of fluctuation to the palpating 
finger. There was no secretion from the right Wharton’s duct and very little 
from the left and the two parotid ducts. The patient was given penicillin 
intramuscularly, and an external incision to evacuate the pus was advised by the 
laryngologist. However, upon the advice of the consulting oral surgeon, aspira- 
tion from the very sensitive area in the floor of the mouth was tried. About 
three cubie centimeters of pus were so removed. Penicillin was continued for 
another two days. The fever quickly abated, the swelling went down, and the 
patient was dismissed from the hospital shortly thereafter. 

Later roentgenographs (Figs. 27 and 28) disclosed a salivary stone which 
was removed through the mouth, under local anesthesia. Recovery was quick 
and uneventful. 
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The next case illustrates the value of antibiotics in aborting acute osteo- 
myelitis. 

The patient was a 50-year-old woman, who, after a prophylaxis, developed 
severe pain in the region of the lower anterior teeth. The gums were puffy and 
the teeth loosened. Her dentist treated the condition with local applications of 
antiseptics and ‘‘relieved the bite.’’ The condition became worse. We saw her 
ten days after the prophylaxis. The gums now were edematous, particularly 
about the left mandibular lateral incisor, cuspid, and first premolar, and these 
teeth were quite loose. The lower incisors were slightly mobile. Lingually, the 
gingivae were retracted from the necks of the cuspid and first premolar. The 
mandibular right second premolar was also painful and loose, and the gum about 
this tooth was edematous, both buceally and lingually. Roentgenograms taken 
by her dentist five days earlier showed beginning loss of bone between the man- 





Fig. 27. Fig. 28. 


dibular left cuspid and lateral incisor and cuspid and first premolar. When 
we took our roentgenograms the bone was considerably more involved between 
these teeth. A diagnosis of osteomyelitis was made. Inasmuch as the patient 
was sensitive to penicillin she was placed on two grams of aureomycin a day. 
Within forty-eight hours the acuteness of the symptoms had abated and the 
patient was much more comfortable. One week later the condition had improved 
greatly. There was no pain and all the teeth had become tight with the exception 
of the left cuspid and first premolar. There was very slight edema of the gums 
and the retraction of the lingual gingivae was greatly lessened. Up to now, she 
had been taking two grams of aureomycin daily. The dose was now reduced to 
one gram. 











PLEA FOR CONSERVATISM IN ORAL SURGERY 843 


As the patient lived out of town we saw her once a week, but she was told 
to keep up the daily dose of one gram of aureomycin. By the second week there 
were no symptoms. The cuspid and lateral incisor were still loose; the left 
first premolar had tightened, as had the right second premolar. 

By the third week she was entirely well and the aureomycin was discon- 
tinued. She was last seen one month after her initial visit. All the teeth were 
tight with the exception of the left lateral incisor and cuspid. The roent- 
genograms showed loss of bone between these teeth. There was a considerable 
amount of recalcification between the cuspid and first premolar. 





Fig. 29. 





Fig. 30. 


This ease would have resulted in a severe, probably fulminating osteo- 
myelitis, if efficient antibiotic therapy had not been started. As it was, some 
alveolar bone was lost because ten days were allowed to elapse before correct 
treatment had been instituted. 
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The reason for the continuance of the antibiotic so long after the disappear- 
ance of the clinical symptoms was because we have learned that in osteomyelitis, 
the initial onset may result in the death of a certain amount of bone, and it is 
necessary to keep this dead tissue sterilized until it is either exfoliated as a 
sequestrum or is absorbed. If therapy is discontinued too quickly the bacteria 
that have become inactivated may become active and bring about an exacerbation 
of the mischief. 

We must also learn to interpret the roentgenograms in osteomyelitis. The 
bone may look rarefied and mottled. Actually this represents a hyperemic 
decalcification rather than loss of structure. No surgical interference is indi- 
cated; in fact it is interdicted. After the infection has been overcome and the 
inflammation has subsided, recalcification takes place and the roentgenograms 
show a return to normal. 

There is just one more lesion that we wish to speak about and that is leu- 
coplakia. Leucoplakia is a descriptive clinical term to designate a white patch 
on the mucous membrane. Per se it is not a precancerous lesion, and to lump 
all white patches under this category is to subject the patient to undue worry 
and unnecessary surgery. We have separated this entity into three types, 
namely lichen planus, leucokeratosis, and dyskeratosis. The last is the potentially 
malignant variety. The first two are entirely benign. Many of the instances 
of carcinoma developing in a field of leucoplakia were undoubtedly carcinoma 
de novo or the preinvasive variety of carcinoma in situ. To be safe the biopsy 
is always indicated to make a diagnosis. We recently saw a man who was 
advised to have half his tongue removed for what was said to be leucoplakia 
(Fig. 29). The advice was made without preliminary biopsy. Histologic ex- 
amination of an excised piece of tissue proved the lesion to be lichen planus 
(Fig. 30). 

The man who wishes to practice oral surgery must be properly trained. 
The degree is not important; the education of the man is. 








POSTEXTRACTION BLEEDING IN A HEMOPHILIAC 





Report of a Case 


W. Harry Arcuer, B.S., D.D.S., M.S.,* Prrrspuren, Pa. 


N THE November, 1950, issue of the JourNaL, Archer and Zubrow reported 

a ease of hemophilia in which the antihemophilic globulin (Fraction I) was 
used to control hemorrhage from the alveolus following the extraction of a 
maxillary central incisor. 

In the case report presented whole blood was used to control bleeding 
which was primarily from the pterygoid plexus of veins that had been pierced 
during the so-called “zygomatic injection” to anesthetize the right maxillary 
third molar, and secondarily from the alveolus of this tooth after its extraction. 


Hospital Admission Notes 


Mr. 8. P., aged 28, was admitted to the Magee Hospital with a complaint 
of oral bleeding, bleeding into tissues of face and neck, pain in the face and 
neck, and difficulty in swallowing. The symptoms followed the extraction of 
the right maxillary third molar thirty hours previously. Local anesthesia had 
been used. 

[It was presumed the patient had been prepared for the tooth extraction 
by taking “calcium tablets.”+ No pre-extraction coagulation time had been 
taken. 

Five hours after the extraction, the patient noticed a swelling of the right 
jaw. This swelling continued to increase in size, causing considerable pain so 
that the patient was unable to sleep. There was moderate bleeding from the 
extraction wound. The next morning the patient went to the Dental School 
from which he was referred to the hospital. 

Previous History.— When the patient was 5 years old he cut his foot on a 
bottle. He bled from the wound for one week. At this time the diagnosis of 
hemophilia was made. Any small euts which he experienced bled profusely. 
Sixteen years prior to this admission he had a tooth extracted. He bled from 
the site of this extraction for six weeks. Bleeding was stopped in the Home- 
stead Hospital as a result of “intramuscular shots,” in the arm. Thirteen years 
previously he suffered a cut on the right cheek which bled for two weeks and 
was stopped by a pressure bandage. Later he was shot through the finger and 
bleeding was severe for over a week. 

The patient has had “rheumatoid pains” in the knees and elbows, some- 
times in the hips, shoulders, and ankles, but never the wrists. The pains have 


*Professor of Oral Surgery, School of Dentistry, University of Pittsburgh, and Chief of 
the Department of Dental Surgery, Magee Hospital, Pittsburgh, Pa. 

+Tainter, Throndson, and Richardson,'.? in their investigation of the alleged hemostatic 
action of calcium and other agents, proved that calcium and other agents commonly advocated 
for hemostatics in dentistry are not effective when so used. These gentlemen therefore stated: 
“There is no justification for their continued clinical use with the hope of shortening coagulation 
time or reducing bleeding.” I am completely in accord with this statement. 
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never been associated with sore throat; pains began about the time the patient 

started to go to school. Whenever a joint becomes involved there is a marked 

limitation of motion for several days which is associated with pain, but after 

the pain has subsided the motion of the joint is practically normal. . 
S.R.V.S.: Have no bearing on the present condition. 


Family History.—This patient offered the following information: On the 
father’s side of the family, according to the father, there were no “bleeders.”’ 
On the maternal side of the family, beginning with the present family, the 
patient had three brothers and three sisters, namely, J., aged 46, not a 
“bleeder”; F. died at the age of 11 following trauma to the lip by being struck 
with a baseball. Death was due to prolonged hemorrhage. R., aged 26, was a 
“bleeder.” In 1928 he had two teeth extracted after which he bled for thirty 
days. He was married, had one male child, aged 5, not a “bleeder.” 

Sisters M. and H., adults, not married, were not “bleeders.” <A. died at 
the age of 2 in a convulsion. S., the patient, was married, had two female chil- 
dren aged 7 and 5, not “bleeders.” On the maternal side of the family, the 
mother had three brothers and one sister. The sister, M., died in infancy. 
The brother J. was married, had two boys and two girls, no “bleeders.” M., 
married, had three boys, no “bleeders,” and none married. One brother, F., 
was married. F. was a “bleeder’’; his wife was not a “bleeder.”. They had 
four boys and two girls; one boy, F., a “bleeder,” married, had three boys, not 
“bleeders.” One girl married, M., had four girls; one of them was married 
and had one boy with no history obtainable. She had one boy aged 17 who was 
not a “bleeder.” 


Clinical Examination.—Examination revealed a fairly well-developed and 
nourished white man appearing very anxious about his present plight. The 
right side of the face was diffusely swollen due to a hematoma, and the right 
side of the neck seemed somewhat swollen. The larynx was on the left side of 
the neck due to the extension of the hematoma into the neck and floor of the 
oral cavity. Examination of the mouth revealed a large extensive extravasa- 
tion of blood beneath the mucous membrane involving the right cheek, the right 
part of the tonsillar fossa and soft palate, the lower lip, and underneath the 
tongue on the right side. The floor of the mouth was elevated and with it the 
tongue. The cheek was moderately firm to the touch. The patient was able 
to talk with difficulty, he had some difficulty in breathing. There was no evi- 
dence of active hemorrhage into the mouth, although the patient did have a 
blood-tinged expectoration. 





Eyes: Pupils, equal, round, regular, react to L. and A. 

Nose: No discharge or obstruction. 

Chest: Expansion and excursion, fair. No abnormal pereussions or breath 
sounds. 

Heart: Borders within normal limits; no abnormal sounds; blood pressure, 
120/70. 
Abdomen: No tenderness or rigidity; no palpable masses. 
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Extremities: No abnormalities. 

Reflexes: Within normal limits. 

Coagulation Time: 14 minutes. Blood Count: R.B.C., 3,510,000; hemo- 
globin, 74 per cent. 


Progress Notes.— 

First Day.—Fifty cubic centimeters of whole blood were injected into the 
right gluteal region. At 11 pP.m., swelling was more pronounced and the right 
cheek was externally discolored. 

Second Day.—At 6:30 a.m., patient was complaining of difficulty in breath- 
ing and inability to swallow. Swelling was increased, with slight eechymosis 
about the right eye. Swelling extended to the right inferior border of the man- 
dible and anteriorly to the chin. Application of an ice bag to the face was con- 
tinued. 





Fig. 1.—Hematoma of the right cheek and ecchymosis of right face, neck, and chest in a hemo- 
philiac five days after the extraction of the right maxillary third molar. 


There was no profuse bleeding from the tooth socket. Pressure pads were 
being kept over the socket. Pressure packing in the socket had materially con- 
trolled bleeding. Packs were carefully moistened with Monsel’s solution and 
dried before inserting. It was apparent that bleeding into the tissues was the 
result of the accidental penetration of the pterygoid plexus of veins by the needle 
at the time the posterior alveolar nerve was anesthetized by the so-called “zygo- 
matie injection.” 

Coagulation time: 9 minutes, compared with 14 the previous day. 
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Third Day.—Swelling was about the same size but it was softer than before. 
Patient continued to complain of sensation of choking. He was quite apprehen- 
sive about the bleeding. There was very little oral bleeding. 


Fourth Day.—Patient reported that the pressure symptoms in his face and 
head were somewhat less. There was an extensive ecchymosis spreading down- 
ward over the neck and the anterior chest wall. There was still slight seepage 
around the socket packing. Ecchymosis was spreading in the buccal mucosa, and 
also extraorally around the eye and face. Four hundred cubic centimeters of 
whole blood were given intravenously. 


Fifth Day.—Ecchymosis of the chest wall was very pronounced (Fig. 1). 
The swelling in the neck and mouth had definitely subsided. The larynx which 
was displaced to the left at the time of admission was now almost back in the mid- 
line. The patient was able to swallow with less difficulty and was asking for 
food. However, bleeding was markedly increased from the tooth socket. 

The packing was removed and the socket replaced with iodoform gauze satu- 
rated with a paste made from 1-1,000 Adrenalin and tannic acid crystals. Then 
a large packing was placed over the socket. To help the patient to keep pressure 
on the socket, a modified Barton bandage with elastics on the sides was placed 
around the mandible and over the head. The patient was given 400 e.c. of blood 
by direct method. 

Sixth Day.—There was no bleeding from the tooth socket today. Eechymo- 
sis was more marked, and the swelling in the neck was less than the day before. 
The patient felt much better and was encouraged. 


Coagulation time: 1014 minutes. 


Seventh Day.—Minor bleeding from the mouth had started again. The 
sputum was blood-tinged. Oral examination revealed slight oozing from around 
the periphery of the socket; the buccal mucosa was very edematous. The socket 
was repacked as deseribed previously herein. 

Eighth Day.—The patient was expectorating a considerable amount of blood. 
The socket of the extracted tooth was not bleeding. Blood was running down 
the buccal mucosa. Buccal tissues of the upper jaw were too edematous for 
accurate observation of the origin of the hemorrhage, but it was probably com- 
ing from the site of the injection. Four hundred cubic centimeters of whole 
blood were given and the bleeding stopped shortly afterward. Otherwise the 
patient felt better that evening. 


Ninth Day.—There was no oral bleeding. The cheek was still very swollen 
and tense. The skin of the face, neck, and chest to the nipple line was markedly 
eechymotie. 

Tenth Day.—No bleeding was present; the right cheek was not quite so 
swollen. The patient felt better and wanted to get out of bed. 

Coagulation time: 7% minutes. 


Eleventh Day.—Patient was much less apprehensive; mouth felt better. 
The socket dressing was not disturbed. 
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Twelth Day.—Some blood expectorated the previous evening, but none to- 
day. There were no complaints. 

Thirteenth Day.—The mucous membrane of the cheek opposite the upper 
tuberosity was devoid of epithelium. Undoubtedly this was the source of the 
acute bleeding on the eighth day. 

I have observed before in cases of hematomas of the cheek following the pos- 
terosuperior alveolar nerve injection (the so-called “zygomatic injection”) that 
frequently there is a loss of epithelium of the buccal mucosa exposing a raw 
bleeding surface, uleerous in appearance. This is probably the result of inter- 
ference with the normal circulation of the epithelium because of the intense sub- 
epithelial pressure produced by the hematoma. 








Fourteenth to Sixteenth Day.—No bleeding was present. Swelling was 
gradually disappearing. 


¥ 


Seventeenth Day.—Joint pains were subsiding; eechymosis was disappearing. 

Eighteenth Day.—Packing in socket was loose and was removed today, no 
bleeding. 

Nineteenth to Twenty-first Day.—Patient was to be discharged the next 
day—no complaints, no bleeding. 

Twenty-second Day.—The patient was discharged. He was advised not to 
have any teeth extracted except in a hospital. 
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IMPACTED MAXILLARY CUSPID WITH ODONTOMA FORMATION 





JAMES L. Brap.tey, D.D.S., M.S.D., M.Sc.( DENT.) ,* 
Sr. ALBANS, Lona ISLAND, N. Y. 





DONTOMAS are the result of an abnormal developmental disturbance of 

a tooth germ, and are oftentimes associated with unerupted teeth. They 

are benign and seldom cause disturbances. This case is reported because the 
patient first became aware of the mass by an acute swelling in the region. 

On June 6, 1949, T. B., a 27-year-old white man, a bluejacket in the United 
States Navy, was admitted to the dental ward of the United States Naval 
Hospital, St. Albans, Long Island, N. Y., with a complaint of a swelling in 
the right maxillary cuspid area of two weeks’ duration. 

History of Present Illness —About six months previously the patient had 
a swelling in the right cuspid area which he pressed and expressed a fluid that 
had a salty taste. This subsided and he had no symptoms until two weeks 
previously, at which time he had noticed a mild swelling that was moderately 
painful. It was a neuralgic pain in the anterior part of the palate and radiated 
along the side of the nose and right eye. 

Past History.—The patient’s past history was apparently irrelevant. He 
had the usual childhood diseases with the addition of malaria. He never had 
any serious illness otherwise, nor any operative procedures. 

Family History.—lis mother and father were living and well. He had a 
brother who had died at the age of 7 from a brain abscess. 

Examination Findings.—The head was normal in contour. There was a 
mild thickening of the upper lip. The mouth was clean and oral hygiene was 
excellent. The teeth were in good repair. The right maxillary deciduous 
cuspid was present, while the permanent cuspid was missing. There was no 
evidence of gingival disease. The mucous membrane was normal in color. 
The tongue was normal. There was a mild soft fluctuant swelling with a 
parchment-like feeling in the canine fossa region. The deciduous cuspid 
was loose. Dental roentgenograms revealed a calcified irregular mass which 
was surrounded by a radiolucent area distal to the crown of an impacted right 
cuspid in the palate (Figs. 1 and 2). 

General Physical Findings.—The patient was a _ well-developed, well- 
nourished, healthy appearing young man. His blood pressure was 120/70, 
pulse rate, 74, and respirations, 20 per minute. He weighed 155 pounds and 
was 5 feet, 11 inches tall. His temperature was 98.8° F. The chest was sym- 
metrical. The heart and lungs were within normal limits. Abdomen was 
firm with no masses. Extremities were normal. 


The opinions or assertions contained herein are the private ones of the writer and not 
to be construed as official or reflecting the views of the Navy Department or the Naval Service 
at large. (Art. 13 [2] United States Navy Regulations. ) 

* Commander, Dental Corps., United States Navy, United States Naval Hospital. 


850 





IMPACTED MAXILLARY CUSPID 851 


Laboratory Examination The Kahn test was negative. Blood examination 
showed 5,100,000 erythrocytes and 8,600 leucocytes. Hemoglobin was 11.5 
Gm. of 93 per cent. The urinalysis was negative. 
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Fig. 1.—An enlargement of a roentgenogram showing a calcified mass surrounded by a 


radiolucent area which is associated with an impacted cuspid. 
Fig. 2.—Occlusal roentgenogram showing the calcified mass. 





Fig. 3.—The odontoma on the labial surface of the maxilla. 


Treatment and Course.—A provisional diagnosis of cystic odontoma and 
impacted maxillary cuspid was made. An operation was advised for their 
removal. On June 8, 1949, the patient was given pentobarbital sodium, 114 gr., 
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and atropine sulfate, 1/100 gr., an hour before operation. Under 2 per cent 
procaine regional and infiltration anesthesia, the patient was prepared and 
draped. 





Fig. 4.—The palatal and labial flap after the removal of the cuspid and odontoma. 





Fig. 5.—The decalcified section showing the irregular toothlike structures. 


An incision was made about one centimeter above the gingival margin in 
the maxillary cuspid region. The mucoperiosteum was reflected upward expos- 
ing a thin bulging parchment-like area. With hand chisels, the thin bone was 
exposed (Fig. 3). About one cubie centimeter of a thin yellowish fluid was 
aspirated. There was a space of about four millimeters around the mass which 
was lined with a thin fibrous sac. The odontoma was removed in one piece, 
and the fibrous capsule in fragments. It was found that the cuspid was lying 
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toward the palate. Another flap was made detaching the palatal tissue at the 
gingival margin, exposing the cuspid. The tooth was sectioned and removed 
in two pieces (Fig. 4). Débridement was carried out and the cavitation was 
filled with fibrin foam. A rubber dam drain was inserted on the palatal side. 
The mucoperiosteum was lowered and closed with No. 000 silk.* 

Healing was uneventful. The patient was given penicillin, 300,000 units 
daily. Codeine sulfate, 14 gr., was prescribed for pain. An icecap was placed 
on the jaw every two hours during the day. On June 9, 1949, the first post- 
operative day, there was considerable swelling and the patient experienced 
difficulty in swallowing. The wound was irrigated daily. The sutures were 
removed on June 17, 1949. The wound healed by first intention. There was 
no tenderness and the radiating pain had ceased. The patient was discharged 
to duty. 

Pathology Report.—The great bulk of the specimen consisted of calcified 
tissue which resembled dentine (Fig. 5). There were blank spaces which 
apparently contained enamel. There were some calcified areas that showed 
arrangement along the lines of normal teeth. The fibrous part that surrounded 
the mass was rather delicate and myxomatous for the most part, although in 


some areas relatively dense fibrous tissue was observed. 


Diagnosis: Cystie odontoma. 

Comment.—The deciduous cuspid was left as a space maintainer for four 
weeks prior to prosthetic treatment. It was unusual to find a eystie odontoma 
that had developed a swelling as they seldom cause disturbances. It is believed 
by some that odontomas are developmental anomalies and not true tumors. 
However, they usually develop from epithelial and connective tissue and could 
be classified as a mixed-type tumor. They are benign lesions. 


*This operation was performed at the United States Naval Hospital, St. Albans, Long 
Island, N. Y. Surgeon, Commander James L. Bradley, DC, USN; First Assistant, Clark Alli- 
son, DN2, USN. Approved: J. A. Walsh, Captain, DC, USN, Chief, Dental Service. 











RECURRENT EPULIS GRANULOMATOSA 





Report of a Case 





NorMAN R. Natuanson, D.D.S.,* Brookiyn, N. Y. 





YPERPLASIAS of the mucous membrane of the oral cavity resulting from 

repeated trauma from ill-fitting dentures or biting are not uncommon. 
These localized hyperplasias are not true neoplasms, but even though their 
nature is recognized, they should be completely excised and examined patho- 
logically. Growths of this type may occur on the gingiva or oral mucosa, and 
may take the form of round, soft, lobulated masses varying in size. The shape 
is largely dependent on the pressure exerted on the mass. When beneath an 
ill-fitting denture, it may take on an elongated, sessile to pedunculated appear- 
ance, varying in width from 2 mm, to over 1 em., and varying in length from 
a centimeter to extensive lesions. 

Because of the underlying dense fibrous tissue, these pseudotumors feel 
quite firm and are covered by normal mucous membrane. Occasionally they 
become ulcerated. If the causative factor is not removed, these localized 
hyperplasias show a tendency to recur. 


Case Report 


History.—A Negro woman, aged 70, entered Kings County Hospital in 
August, 1950, complaining of a growth on the lower jaw (Fig. 1). The mass 
had been removed two years previously, and approximately nine months 
previously it reappeared and gradually increased in size. Speech and -eating 
became difficult and there was constant trauma to the mass by the remaining 
upper teeth. Only during the last two months was pain noticed. 


Clinical Examination.—A large red pedunculated polypoid growth with 
two small areas of ulceration on its superior and lingual surfaces was seen on 
the lower alveolus between the cuspids. The central and lateral incisors were 
missing. It extended approximately 2 mm. above the incisal edges of the 
lower teeth and was nestled against the lingual surfaces of the cuspids and 
premolars. Pressure to the mass produced no blanching. The size of the 
lesion prevented extension of the tongue anteriorly over the superior portion 
of the mass and, as a result, speech was affected. There was also general 
periodontal disease affecting practically all of the teeth. 

Physical Examination.—General physical examination revealed no gross 
departure from normal. Blood pressure was 120/80; pulse, 84; respiration, 
20; heart and lungs, clear. The bleeding time was three minutes and the 
clotting time was four minutes. Serology and urine were negative. 

*Resident Oral Surgeon, Kings County Hospital. 
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Roentgenographic Examination.—Intraoral and lateral views showed gen- 
eral haziness of bone with resorption of the alveolus and marked osteolysis 


around the two lower cuspids. 








Fig. 1.—Photograph showing tumor mass attached to alveolar process. 
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E Fig. 2.—Photograph of excised tumor. 
Operation.—Premedication consisted of 100 mg. of Demerol, 1/300 gr. 

4 scopolamine, and 300,000 units of procaine penicillin G. Under endotracheal 

a ether anesthesia, the tumor mass was excised and the remaining lower and 
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upper teeth were extracted. 
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The face and mouth were prepared in the usual manner, and the throat 
packed with gauze saturated in mineral oil. The lower teeth were extracted 
and the lingual and labial mucoperiosteum was reflected. The tumor mass 
was seen to be attached to the lingual mucosa by a moderately broad base. 





Fig. 3.—Photomicrograph of epulis granulomatosa showing epithelial covering with prolonga- 
tion of rete pegs. 





Fig. 4.—Six days postoperatively. 


Sharp dissection freed the mass from the mucoperiosteum. Some of the under- 
lying bone was removed with chisels, after which the alveolar ridge was 
trimmed and smoothed. The mucosa was then replaced on both the lingual 
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and labial sides and trimmed to allow approximation over the new alveolar 
ridge. It was held in place by a continuous blanket silk suture. The upper 
teeth were then extracted and an alveoplasty done. 

Macroscopic and Microscopic Examination.—The specimen consisted of 
three pieces of tissue, the largest of which measured 314 x 1 em. (Fig. 2). It 
was resilient, nodular in shape, pale tan to red in color. It cut with moderate 
ease and was firm in consistency on section. The second specimen consisted 
of an ellipse of firm, dull, white tissue with an attached brownish-red substrate. 
The third specimen consisted of a triangular segment of pale, whitish, spongy, 
bone tissue. 

Microscopie sections revealed stratified squamous epithelium overlying a 
dense fibrous tissue containing many eapillaries and vessels; many inflam- 
matory cells arranged particularly perivascularly. In part, the epithelium 
was missing and a massive infiltration of polys remained. A few giant cells 
were seen. There was some prolongation of the rete pegs with hyperchromati- 
zation (Fig. 3). The bone section was normal bone with moderate widening 
of the trabeculae. 

Diagnosis: Epulis granulomatosa. 

Course.—The postoperative course was uneventful. For the first four 
days procaine penicillin G was administered and pain was controlled by 
codeine. The sutures were removed and the patient discharged on the sixth 


postoperative day (Fig. 4). At the time of writing there was no clinical 
evidence of regrowth. 

Reference 
1. Thoma, K. H.: Oral Pathology, ed. 3, St. Louis, 1950, The C. V. Mosby Company, 


p. 1442. 











Oral Medicine 





EXCESSIVE CITRUS JUICE CONSUMPTION. 
II. CLINICAL OBSERVATIONS OF ITS EFFECT ON SUPERFICIAL 
AND DEEP TISSUES OF THE ORAL CAVITY 





Henry Hicks, D.D.S., GREENWICH, Conn. 





Y SUBJECT, one of the most confused and abused of the past two decades, 

has been of special interest to me for the past fifteen years. Excessive 
citrus juice consumption and its effect on the superficial and deep tissues of the 
oral cavity has been overlooked by professional and lay groups alike because 
citrus fruit juice has been oversold to the public. It has become the standard, 
highly nationalized, and most advertised health food in America, its vitamin C 
factor a cure-all! Citrus fruit and vitamin C have become synonymous in the 
minds of most people. While we cannot deny that citrus fruit is one of the best 
sources rich in vitamin C and that vitamin C is essential for normal connective 
tissue and bones and for normal metabolism,’ we overlook the fact that other 
substances which are also present in citrus fruits may do more harm than the 
good that is derived from the vitamin C when taken in excess. 

Since the exact requirements of vitamins are not definitely known, the 
quantity of citrus fruit to be consumed to provide the normal amount of vitamin 
C also is not known. There are individual variations of need among people in 
normal health. Any figure suggested must include a substantial factor of safety 
to afford protection. The amount of vitamin C necessary to prevent scurvy is 
about 30 mg. daily,? whereas the basie requirement is about 50 to 60 mg., and as 
much as 100 mg. or more is suggested for optimum nutrition and buoyant health. 
Since so much emphasis has been laid on obtaining the vitamin C from citrus 
sources alone, it would be necessary to consume from one to three, possibly 
four oranges per day to supply 100 mg. This number of oranges will supply 
from two to eight ounces of juice. 

It would be uncommon for one to consume three to four whole oranges at 
one time, but it is common for one to consume the equivalent of this in the form 
of juice. Those who consume a large glass of citrus juice for breakfast usually 
do not stop with that but eat or drink some other similar fruit containing citrates, 
tartrate, or malate with other meals during the day. Hence, over a period of 
time an excess of these substances must be handled by the body and in my 
opinion may be the cause of the detrimental effects I am about to describe. 

That this is a most confused subject is evidenced by the fact that during the 
last two decades all sorts of professional and lay persons have written that 
ingestion of large quantities of citrus fruit juice is healthful and have advised 
its use. 

Read before the monthly conference of the New York Institute of Clinical Oral Pathology, 
Dec. 18, 1950. 
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To illustrate, I quote from one of the leading lay magazines. As a recom- 
mendation for a prettier skin the article states breakfast should include ‘‘fruit 
juice, large glass (choose from orange, grapefruit, pineapple, apricot or other 
nectars )—Lunch :—Stewed fruit (such as figs, prunes, pears, apricots, peaches) 
or gelatin dessert and fruit or tomato juice, large glass—Dinner—Clear soup 
or fruit eup—stewed fruit or gelatin dessert.’”® 

A standard obstetrical text recommends the daily consumption of 200 c.c. 
of orange juice,‘ and the substitution of a variety of fruits including ‘‘14 grape- 
fruit twice daily—to take the place of the ordinary rich pastries and desserts.’”° 

These are only two examples of the numerous diets which contain quantities 
of citrus juices and that are being followed for other purposes such as weight 
reducing, treatment of hypertension, and treatment of common colds. These 
diets may or may not have merits. However, there is the question of whether 
in an attempt to meet adequately the requirements of vitamin C, citrus fruit 
juice, as the sole source, is not overemphasized. Many other fruits and vege- 
tables are fairly good sources. Green peppers, for instance, are extremely rich 
in vitamin © but no one would think of eating three or four peppers at a time. 

I have discussed this aspect of the subject in detail because it is not my 
purpose to disagree with the findings of investigators regarding the beneficial 
effects of moderate quantities of citrus fruits upon connective tissue, but 
‘‘moderate quantities’’ should be strongly emphasized. As professional individ- 
uals we have learned to recognize the results of an overdose of drugs, food, and 
drink. It is rather shortsighted on our part not to conceive that serious effects 
might result from this innocent food drink, the citrus juice. 

After fifteen years of clinical observations (and three more in retrospect) 
on the patients who have come to my office for treatment, I find that there is 
definitely an element of harm from the ingestion of large quantities of citrus 
fruit on the deep and superficial tissues of the oral cavity. These effects include 
hyperemie gum tissue, easy and excessive bleeding, marked mobility of teeth, 
loss of alveolar process, hypersensitiveness of the oral tissue. Incidentally, many 
complaints referable to other systemic conditions have been noted by many of 
these patients. These include headaches, constant physical exhaustion, and 
stomach pains following ingestion of citrus juice, dizziness, prolonged common 
colds, and joint pains. Several patients showed various allergic manifestations. 

Starting in 1932, I kept very close observation of all patients who came to 
see me for treatment, actually doing all the prophylaxis and periodontal treat- 
ment. This is essential to detect the changes that are diminished or modified by 
prophylaxis. All patients were questioned regarding their citrus fruit intake, 
and in addition complete dietary histories were also carefully taken. All those 
who were found to have hyperemic gum tissue and hypersensitive teeth were 
instructed either to eliminate temporarily all citrus juices, substituting ascorbic 
acid, 50 mg. daily, or to reduce the juice intake to an equivalent of three oranges 
per week. Vitamin B and calcium were prescribed where diets were found to 
be deficient in these substances. 

The case reports illustrated by x-rays are of patients who have habitually 
taken large quantities of citrus fruits, of those who have taken and stopped, and 
of those who have always taken normal quantities of whole fruit. 








860 HENRY HICKS 


Case Reports 

Case 1.—This patient may be classified as an habitual drinker of large 
quantities of citrus juice. 

One Feb. 10, 1934, a white female schoolteacher, 21 years of age, came to 
this office for dental care with the complaint of an aching tooth on the lower 
right side. X-rays (Fig. 1, A) revealed an apical abscess on the lower right 
first molar, the second having been lost a few years previously. The patient was 
found to have a complement of 28 teeth with all wisdom teeth missing except 
the lower right. There were seven fillings, five occlusal on first and second lower 
left molars and first and second upper right molars and first upper left molar, 
2 proximals, a distoclusal on upper left second premolar, and a lower right 
distoclusal on first molar. The x-rays also disclosed 10 proximal cavities with 
penetration into the dentine. The alveolar process appeared normal. Gum tissue 
appeared to be fairly normal but had a slightly reddish tone. There was a 
minimum amount of calculus deposit. The patient had been consuming from 
six to eight ounces of orange juice daily for breakfast for about a year. 

Treatment.—The lower right first molar was removed using novocain anes- 
thesia on Feb. 12, 1934. First prophylaxis was given on April 4, 1934, and the 
patient was advised to reduce intake of citrus juices. Between Feb. 10, 1934, 
and July 31, 1934, all cavities were filled with inlays; second prophylaxis was 
given on Feb. 13, 1935. Lower right bridge was set on March 18, 1935; third 
prophylaxis was given on Dee. 12, 1935, the fourth on July 22, 1936. No addi- 
tional dentistry was found necessary during these two visits. The fifth prophy- 
laxis was given on March 2, 1937 (Fig. 1, B), at which time several new cavities 
appeared, particularly cervical ones. Some were filled with inlays and some 
coated over with silver nitrate. Again the patient was advised to reduce the 
intake of citrus juices. During the ensuing years, many more proximal cavities 
appeared and anterior teeth were beginning to become carious in 1939. The 
patient began developing sinusitis during 1940, making it almost impossible to 
do any dental operative work. During all these intervening years the patient 
continued to consume large quantities of citrus juice. Between the period of 
1939 and 1944 several more cervical decalcifications developed. Marked mobility 
began to develop in 1939 until 1944 (Fig. 1, C); the teeth showed definite 
separation and open contacts. On Oct. 29, 1943, large buceal cervical decalcifica- 
tions were seen on lower right third molar supporting bridge. On Feb. 2, 1945, 
periodontal abscess developed on the lower right third molar and the bridge 
had to be removed (Fig. 1, D). Other teeth began to be hypersensitive to air 
and touch and the gum showed marked hyperemia with much more marked 
mobility of teeth. On Jan. 12, 1949, a new bridge was made for the lower right 
posterior teeth (Fig. 1, E). During the early part of 1949 the patient began 
developing other physical symptoms—exhaustion, nausea, stomach pains, and 
loss of weight. For the first time since she became my patient in 1934 she 
became convinced, at my insistence, that she should reduce, or temporarily 
eliminate, the citrus intake. Periodontal treatment was given Feb. 17, 1949, 
Feb. 18, 1949, Feb. 21, 1949, and March 10, 1949. All citrus juices were 
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eliminated substituting 100 mg. vitamin C. Also 12 tablets of 6.8 gr. of 
3rewer’s yeast were given, together with 1514 gr. of calcium gluconate and 400 
units of vitamin D daily. On May 2, 1949, the teeth were spot sealed and 
the gum tissue showed much improvement with less redness and less bleeding. 
There was less movement of teeth but the cervical surfaces were still quite sensi- 


tive in the posterior region. 


D. 





Fig. 1.—A, 1934, patient aged 21; B, 1937, aged 24; C, 1944, aged 31, showing open con- 
tacts in premolar regions; D, 1948, aged 34, bridge removed from lower third molar, periodontal 
E, 


1949, aged 35, shows resorption of alveolar process involving more than one-half. 


abscess; 
To date the patient, aged 35, is onee again in good health with all teeth firm 


in spite of the resorbed alveolar processes—no hyperemia, no bleeding, no addi- 
tional caries, and no fillings since Jan. 3, 1949. Incidentally, the sinusitis disap- 





peared. 

Case 2.—On Oct. 17, 1931, a white woman, aged 28, came to my office for 
dental care. X-ray examination (Fig. 2, A) revealed three missing teeth: 
lower left first molar, lower right first molar, and upper right third molar. There 





862 HENRY HICKS 


were seven amalgam fillings; occlusal on the upper left second molar, distoclusal 
on the upper left first molar, distoclusal on the upper left first premolar, disto- 
clusal on the upper right first molar, occlusal on the upper right second molar, 
occlusal on the lower left second molar, and occlusal on the lower right second 
molar. Three cavities were found: distal upper left first molar, mesial upper 
right second premolar, distal lower right second molar. The mouth was very 
immaculately kept. Lower posterior teeth had drifted forward due to early 
loss of left and right first molars. 

Teeth showed considerable movement and definite signs of resorption of the 
alveolar process, particularly between the upper second premolar and the first 
molars. There was slight redness and bleeding on touch. The patient was con- 
suming six to eight ounces of citrus juice daily, alternating with whole fruit in 
season. The habit of taking citrus juice and fruits was formed four years 
previously. 

Treatment and Results——Interestingly enough, at this time I did not yet 
realize the significance of the bleeding and the marked movement of teeth. As 
you will reeall, the citrus fruit theory as a health-giving fruit was introduced 
in 1930 when the Florida Citrus Fruit Commission published the booklet on 
the benefits of citrus fruit, Citrus Fruits and Health. This booklet sold citrus 
fruit to the nation. I was also the victim of the propoganda at that time; hence 
the routine treatment for this patient was filling the cavities and prophylaxis. 
The space was retained by a 34 crown inlay placed on the lower right second 
molar on March 15, 1932 (Fig. 2, B). Between the first visit on Oct. 17, 1931, 
and March 15, 1932, three gold and two porcelain inlays were inserted. Between 
Mareh 15, 1932, and July 13, 1937, a total of six inlays, six synthetics, one 
amalgam, and one gold foil were inserted and one root canal was treated and 
filled with gutta-percha. The lower left space retainer was placed on June 20, 
1933. The patient continued drinking citrus juice in large quantities in spite 
of the fact that she was advised to reduce the citrus intake as early as 1935. The 
teeth showed increased movement in spite of the space retainer. About 1936, 
anemia developed. The number of cavities developed during those years was 
very significant (Fig. 2, C and D). 

The citrus habit continued until Oct. 13, 1941, during which time anemia 
continued, and aene and the complaints of physical exhaustion and stomach 
pains developed. The patient was again advised to eliminate citrus fruit for 
two weeks and reluctantly she conceded. On Oct. 22, 1941, the patient was 
again advised to discontinue citrus fruit for one month. The mouth began 
to improve, bleeding stopped, and hypersensitiveness decreased. However, the 
stomach pains still persisted and the physician in charge, accepting my opinion, 
advised the patient to discontinue the citrus intake indefinitely. On Aug. 1, 
1942, the patient returned for prophylaxis. The oral cavity approached normal. 
The teeth were more firmly imbedded and physically the patient showed remark- 
able improvement. Between Aug. 1, 1942, and Nov. 15, 1945, only two new in- 
lays were inserted (Fig. 2, FE). Between Nov. 15, 1945, and June 10, 1950, no 
new cavities occurred. To date all the teeth are very firm with no movement, gum 
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tissue firm, no bleeding on touching or sealing, and no progressive resorption. 
Acne disappeared as did the complaints of physical exhaustion and stomach 
pains. The latter, however, recur whenever acid food is consumed. This patient 
no longer consumes citrus juices; 50 mg. of ascorbic acid daily has been sub- 
stituted and 0.3 Gm. ealeium gluconate with the morning meal prescribed. 
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Fig. 2.—A, 1931, patient aged 28; B, 1932, aged 29; C, 1936, aged 33, anemia developed ; 
3 D, 1938, aged 35, anemia continued, facial aene, physical exhaustion, stomach pains developed ; 
3 BE, 1949, aged 46. After citrus intake habit was stopped in 194i, all hypersensitiveness and 
stopped. Anemia condition improved, physical exhaustion 


facial acne disappeared, bleeding 

was not as acute, stomach pains still existed when acid juice was consumed. 

F Case 3.—On March 11, 1925, a white woman, aged 33, schoolteacher, came 

to my office for routine dental treatment. X-ray examination showed lower left 
and right first molars missing; also upper left and right third molars (Fig. 3, A 

5 and B). Three devitalized teeth and several inlays and amalgam fillings were 

4 found in both the upper and lower teeth. Teeth and gums were found to be in 
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excellent normal condition. There were no signs of bone resorption nor tooth 
movement. There was no recession. Diet was found to be normal, citrus intake 
also normal, three whole oranges per week, alternating daily one orange with one 
helping of other fresh, canned, dried fruits. 

Treatment and Results—Outside of routine dentistry, fillings and bridge- 
work, nothing was done. No attempt was made to interfere with the well- 
established good diet nor the citrus intake which had been three whole oranges 
per week. On Feb. 14, 1944, the upper left second premolar was removed be- 
cause the tooth was fractured by an accident (Fig. 3, C and D). From 1925 to 
1950 the oral cavity appeared normal; there has been no change in the gingivae 
and no signs of resorption. Prophylaxes were given at normal intervals during 
the twenty-five year period. This excellent condition, in my opinion, is attribu- 
table to good diet and care. 





Fig. 3.—A, 1935, patient aged 44; B, 1938, aged 47; C, 1944, aged 53, upper second pre- 
molar accidentally fractured and removed; D, 1950, aged 59, no change in normal oral tissue, 
no sign of alveolar resorption. 


Case 4.—On Dec. 7, 1936, a white male patient, aged 37, came to my office 
for treatment of a toothache on the lower right third molar which was found 
to have a very large cervical cavity with the nerve almost exposed. The tooth 
had a large amalgam filling which was removed (Fig. 4, A). Examination re- 
vealed eleven other fillings, two occlusal amalgams on lower right second and 
third molars, mesiodistal inlay on lower right first molar, distoclusal on lower 
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left first molar, occlusal amalgam on second and third molars, left lower. 
The upper showed pit amalgam filling on the second right molar, and mesioclusal 
and distal pit amalgams on occlusal of first molar. The left upper showed disto- 
clusal amalgam filling on first premolar and pit amalgam filling on first, second, 
and third molars. The patient had normal full complement of 32 teeth with 
perfect occlusion. The patient was drinking six to eight ounces of citrus juice 
daily. The gum was red with profuse bleeding when touched, particularly during 
prophylaxis. There were symptoms of stomach and digestive disorder. 


D. 





Fig. 4.—A, 1936, patient aged 37, citrus intake habit stopped here; B, 1942, aged 43, all 
oral tissue normal; C, 1946, aged 47; D, 1950, aged 51, oral tissue still normal, no sign o 


alveolar resorption. 


Treatment and Results——Upper and lower x-rays were taken. The tooth- 
ache was treated with Ward’s Wondrpak and left that way until Aug. 23, 
1938, at which time Wondrpak was removed and filled with copper cement. 
On May 10, 1942, an amalgam filling was placed over the copper cement. The 
first prophylaxis was given Dee. 23, 1936, at which time the patient was advised 
to discontinue drinking the citrus juice but to substitute three whole oranges 
per week alternating every other day with either fresh, canned, stewed, or 
dried fruits. No attempt was made to disrupt the diet routine. All cavities 
found were filled with inlays in the proximals, amalgam fillings on the occlusals 
and cervicals between Dee. 7, 1936, and April 23, 1947 (Fig. 4, B and C). On 
Aug. 23, 1938, patient returned for further check-up, prophylaxis was given 
Aug. 29, 1938, and one additional cavity was found in the nature of an occlusal 
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marginal repair on the lower right first molar. The condition of the oral cavity 
appeared normal. The gum was found to be in normal healthy condition and 
there was no bleeding. Then the patient did not return for another prophylaxis 
and check-up until March 10, 1942, at which time the lower right third molar was 
veneered with amalgam filling over the old copper cement. Full mouth x-rays 
showed no additional cavities and the alveolar process appeared normal. On 
Nov. 29, 1944, the patient returned for prophylaxis with no additional work. 
The mouth has been immaculately kept. On Jan. 2, 1946, Oct. 5, 1948, and 
March 29, 1950, the patient was again treated for prophylaxis. The upper and 
lower x-ray films were taken on Oct. 7, 1950, and they revealed no change in the 
alveolar process and also there had been no additional cavity since Aug. 29, 
1938 (Fig. 4, D). This patient has not taken citrus juice since 1936, and the 
condition of the oral cavity is excellent and at the same time he is enjoying nor- 
mal good health. It is very interesting to note that this patient returned for 
prophylactic treatment but once every two years. 

Case 5.—On Nov. 11, 1949, a white female, married, no children, aged 35, 
came to my office for consultation regarding periodontoclasia, and possible 
complete extraction of upper and lower complement of twenty-seven teeth. 
Previous to her arrival she had been to three other dentists who had recom- 
mended that all her upper and lower teeth be removed and dentures be sub- 
stituted. 

Oral examination showed very heavy acetone odor from her breath. The 
gum tissue was very blue in color, bled profusely on touching, and exuded 
enormous quantities of pus. The teeth were all loose; some appeared to be so 
loose that one would have no difficulty in extracting them without forceps. 

On questioning, the patient revealed that she had been a diabetie all her life 
and was under constant care of a physician. Her physical condition was very 
poor and she was in a state of exhaustion. The complexion was yellowish. She 
was unable to do but a very minimum amount of housework and found it 
necessary to take a nap every afternoon. She smoked approximately two packs 
of cigarettes daily. In order to accomplish any housework at all she found it 
necessary to consume five oranges per day to supply a sufficient amount of quick 
energy. Twenty-three units of U-40 of regular insulin were used before break- 
fast and twenty-one units before dinner at night daily. Urinalysis was done 
twice daily before taking insulin. Only standard diabetic foods were used. 

X-ray examination (Fig. 5) revealed marked Class III pyorrhea with all 
teeth involved. Some pockets extended to the apices. Only five small occlusal 
pit amalgam fillings were found. The following teeth were missing: upper 
right and left third molars, lower right first molar and lower left first and 
second molars. Upon reviewing the x-rays I fully appreciated the three previous 
recommendation for complete extraction. With her depressed mental condition 
any procedure suggested by me would have been acceptable. With trepidation I 
suggested that all but twelve teeth might be temporarily saved if she would be 
willing, and also as far as her physical condition would permit, to try the follow- 
ing course of treatment. The physician in charge was contacted and with his 
cooperation the following treatment was followed. 
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Treatment and Results ——First step, the teeth were-all thoroughly scaled, 
eight one-hour treatments using Novocain anesthesia. Surgical interference was 
contraindicated in this instance as it was found necessary to preserve all tissue 
possible. During instrumentation, Paig solution was used (Paig solution con- 
tains phenol, aconite, iodine, and glycerin, 1, 2, 3, 4 parts by volume) as the 
only medicament and 50 per cent hydrogen peroxide was used as a mouthwash. 
The following three teeth were removed, in addition to the five that were 
previously removed: upper right second molar, upper right lateral incisor, 
and upper left second premolar. No teeth were ground and no attempt has been 
made to date to brace the remaining teeth. 





Fig. 5.—-Nov. 11, 1949, patient aged 45. 


Krom the dietary standpoint nothing has been altered except the following: 
The consumption of five oranges daily was reduced to three oranges weekly, 
alternating with other unsweetened stewed fruits; three teaspoons calcium lac- 
tate with water, two teaspoons of natural cod liver oil, 50 mg. of vitamin C, three 
tablets of 6.8 gr. Brewer’s yeast were consumed daily. The whole orange intake 
was reduced from three per week to two per week after the first three months 
from Nov. 11, 1949, to Feb. 13, 1950. A tablespoon of wheat germ was added 
at the end of six months and yeast was eliminated. The patient was found to 
be able to tolerate all changes without affecting the diabetic condition or any 
changes in the insulin intake. The average daily diet is as follows. 
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Breakfast: 75 Gm, orange twice a week (one orange weighed after pealing), 
other days 75 Gm. apple sauce (34 eup); 1 tablespoonful of wheat germ with 
milk to cover, 1 egg, 1 slice white bread toast (white, less sugar than whole 
wheat), coffee, black. 


Lunch: 250 Gm. 5 per cent vegetables (sample: 2 cups strained spinach 
and one tomato), 1 slice white bread, 100 Gm. fresh 10 per cent fruit (one pear), 
tea or coffee, black. 


Dinner: 90 Gm. cooked meat (14 lb. steak cooked) 250 Gm. 5 per cent 
vegetable (cabbage, cauliflower, kale, Brussels sprouts) 90 Gm. potato (1 
medium potato baked with skin), 75 Gm. 5 per cent fruit (5 per cent fruit, 1 
dish canned peaches, no sugar) coffee, black. 

In three months from Nov. 11, 1949, to Feb. 17, 1950, all bleeding and pus 
disappeared and all teeth started to tighten. On Feb. 17, 1950, the occlusal 
surfaces of seven teeth were judiciously ground. The acetone breath also was 
no longer present. At the end of six months, May 9, 1950, all the superficial 
oral tissue appeared normal and the teeth were very firm. The periodontal 
tissue reattached to roots; also, the patient found it unnecessary to take after- 
noon naps. Physical condition improved to the extent that the patient was doing 
all her routine housework and was painting the interior of her home; in addition 
she was walking two miles two or three times weekly without becoming exhausted. 

At the time of writing, Oct. 14, 1950, at the end of one year, the patient 
had lost the yellowish complexion and physically appeared to be a normal 36- 
year-old person with plenty of energy and vitality to carry on the same as any 
individual without her affliction. There had been no change in the insulin in- 
take, and no necessity for any quick energy food. From all outward indications, 
the patient was leading a perfectly normal life. 


Conclusion 

During these fifteen years it has been found that three orangcs or three 
grapefruit halves or one orange and two grapefruit halves per week, inter 
spacing with one normal helping daily of other whole, fresh, canned, stewed, or 
dried fruits, together with good dental care and adequate diet, will maintain 
absolutely normal oral health. 

The following conditions are traceable to the habitual ingestion of large 
quantities of citrus fruit juices regardless of other diet factors. In occasional! 
eases about six months are required for the development of hyperemia. 

1. Hyperemia with profuse and easy bleeding of the gingivae. Between 
one and three vears are required in the majority with otherwise adequate diets. 

2. Hypersensitiveness of teeth will usually occur in about six months to one 
year. 

3. Mobility of the teeth will be apparent in from three to seven years. 

4. Contacts will begin to separate in from seven to ten years. 


5. Resorption of bone will occur in about ten to fifteen years. 
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The general quality of the diet influences the speed of change caused by 
ingestion of excessive amounts of citrus juices. For example, it was found that 
those taking diets deficient in vitamin B and minerals, together with excessive 
amounts of citrus juice, had more rapid alveolar resorption and were more 
easily susceptible to pyorrhea, while those with good adequate diets and exces- 
sive citrus juice intake had less rapid resorption and hyperemia at a given time. 
In contrast, those with poor diet factors without excess citrus juice intake had 


less or no resorption. 

However, with good diet factors after the excess of citrus juice is eliminated, 
all superficial and deep tissues of the oral cavity returned to normal more 
rapidly and remained so. 

The usual age at which the marked mobility of teeth and definite bone re- 
sorption becomes evident is about 32 to 35 (Fig. 6). Periodontal pockets with 
apical involvement occur about the age of 50 to 55 and often as early as 45. 


Systemie complaints such as exhaustion, headaches, digestive complaints, and 
joint pains are usually in evidence from the age of 35 to 45. 


APPROX, RESORPT/ON RATE 


AGE 
NORTIAL 2S 


SO 55 


Fig. 6.—Shows approximate rate of resorption, loss of alveolar bone, and formation of 
periodontal pockets. 


Again, I wish to emphasize that citrus fruit is an excellent source of vitamin 
(© which is necessary for connective tissue repair, but other substances present 
in this souree seem to be the detrimental factor. In all cases where the excessive 
juice was eliminated and pure vitamin C substituted, the patient improved both 
generally and orally. When calcium, vitamins D and B were added, the result 
appeared to be more rapid and the recovery positive. 

The current popular belief that ingestion of large quantities of citrus fruit 
juice is healthful should be carefully appraised. Citrus fruit in moderate 
amounts as a source of vitamin C in the diet is not to be condemned ; it would 
seem that more than two to three oranges or one grapefruit per week is excessive 
in view of the fact that vitamin C is obtainable from other sources.® 
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BULLOUS LICHEN RUBER PLANUS 





A Clinical and Pathological Study of Six Cases 





Henry M. Gotpman, D.M.D., Jack Bioom, D.D.S., anp 
Davip WALTER CoHEN, D.D.S., Boston, Mass. 





ICHEN ruber planus is a chronic disease affecting the skin and oral mucosa. 
The skin lesion is characterized by small, flat-topped, shiny, violaceous 
papules. A bullous lesion has been described as a rather rare variant of the 
usual clinical manifestations. While lichen ruber planus is not uncommon in 
the oral cavity, an exfoliative or erosive phase is rarely encountered. Prinz 
and Greenbaum, as well as Burket, mentioned that in very chronic cases small 
bullae without subjective symptoms may develop from time to time upon the 
buecal mucosa. 
The purpose of this report is to describe both the clinical findings of six 
eases in which an exfoliative phase of lichen ruber planus of the oral mucous 
membrane was present, and also the histopathologic changes found in the tissues. 


Clinical Findings 


Although oral lesions of lichen ruber planus are often associated with skin 
manifestations, in many instances only the oral mucous membrane is affected. 
There are no constitutional symptoms and patients are very frequently entirely 
asymptomatic. The buccal mucous membrane is the most frequent site affected 
although lesions on the tongue, lips, palate, and gingivae are commonly seen. 
The characteristic lesion may be described as small, pearl-gray, raised streaks 
forming a lacelike pattern or wide-meshed angular geometric patterns. The 
lesions are usually bordered by an erythema giving a reddish color background 
to the raised whitish-to-pearl-gray keratosis. 

The oral manifestations in the six eases studied exhibited similar charac- 
teristics to those ordinarily encountered in lichen ruber planus except for the 
exfoliative or erosive phase. The raised, streaklike, grayish, lacelike pattern was 
present in all the eases. However, also present were either small vesicles or 
round-to-oval or irregular-shaped, membranous ulcers surrounded by a red 
hyperemic zone. In all instances the lesions were situated on the buceal mucosa ; 
in two, the tongue was also affected. No skin manifestations were present. 


Case Reports 


Case 1.—A 38-year-old white woman complained of a burning sensation 
and tenderness of the buccal mucosa. The patient first noticed a white streak- 
like lesion several months previously when the roughness of the oral mucosa to 
the tongue brought it to her attention. About two months previously she felt 
a ‘‘blister’’ arise on the buccal mucosa; it ‘‘broke open’’ and healed. Since that 





From the Oral Pathology Laboratory, Beth Israel Hospital. 
871 











872 HENRY M. GOLDMAN, JACK BLOOM, AND DAVID WALTER COHEN 


time there were repeated episodes of ‘‘blister’’ formations. Examination dis- 
closed the characteristic appearance of lichen planus except for one small area 
(Fig. 1). Here, a smal! ulcer undergoing healing was noted; epithelization could 
be seen on the margins. No skin lesions had ever appeared. The medical his- 
tory was essentially normal; it was noted that at the time of onset of the lesions 
on the buccal mucosa, the patient had gone through a period of stress. Since 


that time she was extremely apprehensive concerning the oral manifestations. 


Case 2.—The patient, a 50-year-old white woman, complained of ‘‘sores”’ 
in her mouth. These were extremely tender to touch and were extremely ir- 
ritated during mastication. Food containing salt or spice caused a great dea! 
of pain and hence her diet was limited to soft, bland, mushy foods. The past 
history revealed that five vears previously she had a sudden onset of ‘*blisters”’ 
on her lips. Since then the enanthema occurred over and over in many areas 
of the oral cavity; these manifestations were quite painful and caused an ex- 
treme burning sensation. The medical history disclosed that the patient had 
had an operation for a nodular nontoxic goiter eight vears previously and a 
hysterectomy twelve vears previously. The history revealed that at no time 
had she had any skin manifestations. Oral examination showed a rather char- 
acteristic lichen planus on the buccal mucosa and on the tongue; the cireinate 
lacelike appearance can be seen in Fig. 2. On the left buccal wall near the 
commissure were three moderately large erosive areas undergoing different stages 
of healing. One lesion near the vermilion border revealed an inflamed crater 
base covered by a grayish membrane which was partly lifted off. 


Case 3.—The patient, a 60-year-old woman, had been in good health un- 
til fifteen months previously when she developed a burning sensation in the 
oral cavity. ‘‘Blisters’’ would form, ‘‘break open,’’ and heal, only to reeur 
after a short time. There had never been any skin lesiens. The patient was 
edentulous and complained that she could not wear her dentures because of the 
tenderness of the oral mucosa and the continual **blister’’ formation. The diet 
therefore was extremely limited because of this. The medical history was essen- 
tially negative except for a gallstone operation ten vears previously. Oral ex- 
amination revea'ed vesicular lesions near the muecobuceal fold on the right and 
left sides, upper and lower. The buccal mucosa was covered by a diffuse, whit- 
ish, raised lesion rough to the touch. On the right lower side the lesion was 
characterized by a large irregular ulcer (Fig. 3) covered by a dirty-grayish 
membrane and surrounded by a diffuse erythema. 


Case 4.—A 63-year-old woman complained of a soreness of the oral mucous 
membrane near the mucobuceal fold bilaterally. The onset of the lesion was 
dated about two months after the patient had experienced an epileptic attack, 
three years previous to examination. Since that time the patient had been 
taking Dilantin Sodium. The oral manifestations would flare up, subside, only 
to recur after a short time. The main symptom was tenderness when an ulcer 
would appear; otherwise, the lesions were asymptomatic. The medical history 
otherwise was essentially negative; the patient had had no skin lesions. Oral 
examination revealed a streaked, whitish lesion over both buceal walls, en- 
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tirely consistent with lichen ruber planus. Near the mucobuccal fold posterior 
to the lower second molar was an irregularly shaped healing ulcer with a sur- 
rounding diffuse erythema (Fig. 4); erosive areas were noted near by. 

Case 5.—A 37-year-old man complained of a ‘‘blisterlike’’ formation on 
the right buccal wall of three days’ duration. The lesions had erupted suddenly 
and felt sore when touched during mastication. Because of this the patient 
had started to chew on the other side. The medical history was negative. 
Examination revealed a diffuse, whitish, lacelike, raised lesion characteristic 
of lichen ruber planus over both buceal walls, of which the patient had been 
entirely unaware. On the right side opposite the first molar a small discrete 
vesicle was noted (Fig. 5); no surrounding erythema was present. No skin 
manifestations could be discerned. — 


Case 6.—A 48-year-old woman presented herself to the dental clinie com- 
plaining of pain in the upper right central incisor region. A diagnosis of a 
periapical abscess was made. Further examination at the time revealed a gen- 
eralized marginal gingival inflammation with heavy caleulus deposits on the 
teeth. The tongue was bilaterally denuded, the lateral border showing a dis- 
tinct raised geometric keratosis over an erythematous background. The patient 
stated that manifestations on the buccal mucosa had been present for over two 
years and that the disease process was entirely asymptomatic except for the past 
few months when occasionally ‘‘ulcers’’ occurred. These would last several days. 
The patient used home remedies to help heal the lesions. Bilaterally on the bue- 
cal mucosa in the molar region were lacelike, bluish-white, raised lesions with a 
brownish-red base. In the center of the injury on the left side, two small 
bullae were noted (Fig. 6), a distinct hyperkeratosis surrounding the exfoliative 
area. The past medical history disclosed several operations which could not be 
related to the oral manifestation. Also, a diagnosis of hypertension had been 
made. However, in the history it was noted that the patient was constantly emo- 
tionally upset and expressed worry about her family. The history also revealed 
that she had been treated for menopausal symptoms; the relationship of the oral 
manifestations to these later symptoms is problematic. 


Histology 

The histo!ogic examination of the specimens obtained through biopsy of 
the lesions in the cases cited revealed essentially a varying degree of hyperkera- 
tosis, an irregular acanthosis, a liquefaction degeneration of the basal layer. 
and a bandlike infiltrate in the Jamina propria. In some instances the rete pegs 
were completely absent while in others they were irregularly lengthened with 
a tendency for a pointing of the lower end, giving them the appearance of a 
‘*saw-tooth’’ as has been described in the literature. In some instances the basal 
layer of the epithelium could hardiy be discerned. The infiltrate, consisting for 
the most part of lymphocytes and histiocytes, tended to border the epithelium 
but at times extended more deeply into the connective tissue. Inflammatory cells 
were also seen to have infiltrated into the epithelium. In one specimen the infil- 
trate was less marked, with an increase in fibroblasts and a tendeney for a scle- 
rotic connective tissue being evident. These findings were consistent with lichen 
ruber planus. 
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Vesicle formation was noted in two eases in the specimens examined. Sub- 
epidermal bullae seemingly were formed by a separation of the underlying 
corium from the basal layer of the epithelium. In two cases studied an ulcer 
was present; here the infiltrate was composed chiefly of polymorphonuclear leu- 
cocytes; numerous lymphocytes and histiocytes were also present. 





Figs. 7-10. 


Fig. 7 is a photomicrograph illustrating the histologic appearance of a sec- 
tion not near a bulla in Case 6. The hyperkeratosis of the epithelium, the marked 
granular layer, and the liquefaction of the basal layer can be easily discerned. 
The inflammatory infiltrate of the corium with some increase in capillaries is also 
present. In the next illustration (Fig. 8) the saw-tooth appearance of the epi- 
thelial rete pegs with a marked subepithelial inflammatory infiltrate is a charac- 
teristic finding. Inflammatory cells are also found in the epithelium. 

Fig. 9 shows a section through a bulla; the epidermal separation from the 
corium contains many blood cells. The corium consists of a moderately dense 
fibrous connective tissue containing many fibroblasts and a rather diffuse 
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sprinkling of inflammatory cells, chiefly lymphocytes. In Fig. 10 the section 
illustrates the border of an ulcer. The acanthosis of the epithelium, the lique- 
faction of the basal layer, and the inflammatory infiltration can be seen. The 
uleer surface consists of many polymorphonuclear leucocytes in a fibrin mesh- 
work. The corium is markedly infiltrated with these cells as well as some lympho- 
eytes and histiocytes. 
Summary 

Six cases of lichen ruber planus undergoing a bullous or erosive phase have 
been described. Clinically the signs and symptoms were consistent with the 
characteristic manifestations of this disease, in addition to which the patients 
had various subjective symptoms due to the bullous formations. The histologic 
changes were those of lichen ruber planus in addition to which vesicle forma- 
tions or ulcers were present. 
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CALCIFICATION OF THE EPITHELIAL RESTS AND PORTION OF THE 
REDUCED ENAMEL EPITHELIUM IN THE TOOTH FOLLICLE 
OF AN EMBEDDED MOLAR 





Victorino G. Viiua, D.D.S., M.S.D., QuEZON City, PHILIPPINES 





ALCIFICATION of the epithelial rests in the periodontal membrane or the 
cells of Malassez giving rise to cementicles is already well known. Mikola 
and Bauer’ reviewed (1949) the various views regarding the mode of calcification 
of these epithelial remnants of the sheath of Hertwig. Calcification, however, 
of the epithelial rests in the tooth follicle or the remnants of the dental lamina 
and of the reduced enamel epithelium is apparently a rare occurrence. Conklin 
and Stafne*® reported (1949) their observations on one hundred cases of tooth 
follicles attached to sections of embedded adult teeth. In this report, no men- 
tion is made of calcification of the epithelial rests and of the reduced enamel 
epithelium which they found in 86 per cent of the cases studied. This paper, 
therefore, would deal with a ease of ealeifieation of the epithelial rests and of 
the reduced enamel epithelium observed in the tooth follicle surrounding the 
crown of a completely embedded upper third molar. The patient from whom 
this tooth was extracted is over 50 years of age. The findings of this report 
might give us some light as to how nature, sometimes, if not in all cases, 
eliminates old tissue to ke replaced by young tissue and how it disposes of 
embryonal structures in the jaw which, if allowed to remain in the tissues and 
become irritated, might give rise to some epithelial tumors.* * 
Findings 
Fig. 1 is a radiograph of the embedded upper third molar which is the 
specimen used in this investigation. Fig. 2 is an enlarged picture of the 
decalcified section of the tooth showing the relationship of the follicle to the 
crown of the tooth. Fig. 3, A is an area of the follicle showing the presence of 
epithelial rests and calcified bodies. Fig. 3, B is a higher magnification of the 
epithelial rests. As shown, there is a tendency of the connective tissue to 
encapsulate the epithelial rests. This condition is also present in other sections 
examined. Fig. 4, A is another section showing apparently an early stage of 
degeneration of the epithelial cells. The outline of some of the cells appears to 
be fading out (Fig. 4, B). Fig. 5 is a section showing unmistakably the 
presence of a calcified body. With hematoxylin-eosin stain it appears purple 
or basophilic. In some areas of the calcified body, the outlines of the epithelial 
cells and their nuclei are still faintly discernible. It seems to us that the 
calcified bodies marked cb in Fig. 3 are calcified epithelial rests similar to 
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Fig. 5. It is difficult to determine whether this calcified body would increase 
in size by gradually including in the calcification the surrounding connective 
tissue which forms a sort of a capsule around these epithelial masses and 
which, evidently, is undergoing degenerative changes by its histologic appear- 
ance. 
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Fig. 2.—Enlarged picture of a decalcified section of an embedded upper third molar with 
the tooth follicle attached. JF, Tooth follicle; D, dentine; C, cementum; P, plup. Note the 
presence of calcified bodies, Cb, in the follicle and in the pulp. 


Fig. 6, A is a section of the tooth follicle showing the reduced enamel 
epithelium with highly congested blood vessels underneath in the connective 
tissue. It may be noticed that a certain area of the follicle is already denuded 
of its lining epithelium. Red cells are present over this denuded area. Fig. 
6, B is a higher magnification of Fig. 6, A. As shown a branch b, of the blood 
vessel, is already ruptured and hemorrhage is taking place. It may be noticed 
that round eell infiltration is absent in the area. Fig. 7 is another section show- 
ing in higher magnification a portion of the enamel epithelium east off from 
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Fig. 3,4 Fig. 3,B. 


Fig. 4,A. Fig. 4,B. 


Fig. 3.—A, A section of the tooth follicle. Hr, Epithelial rests; cb, calcified bodies; 
Re, reduced enamel epithelium. 

B, Higher magnification of Fig. 3,A showing the epithelial rests (Er). Note the tendency 
of the connective tissue to encapsulate the epithelial rests. 

Fig. 4.—A, Another section of the tooth follicle. Hr, Epithelial rest; rs, raw surface of 
the follicle facing toward the crown of the tooth. In area a, the epithelial cells appear to be 
undergoing some degenerative changes. Note the spaces in the connective tissue due to con- 
traction during histologic preparation. 

: B, Higher magnification of A. Hr, Epithelial rest. Cellular outline in area a is gradually 
disappearing. Note the encapsulating connective tissue. 
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the follicle, evidently as a result of a severe hemorrhage. Again, round cell in- 
filtration or inflammatory reaction is absent in the connective tissue of the 
follicle. Fig. 8 is another section showing two masses of enamel epithelium 
sloughed off from the follicle. The characteristic hemorrhage accompanying 
this detachment of the epithelium is also present. These epithelial masses or 
cords appear slightly purple or basophilic in staining reaction. Fig. 9 is another 
section showing a coiled homogeneous structure which is stained brightly pink or 
highly eosinophilic. It may be noti¢ed that there seems to be a tendency of the 
connective tissue of the follicle “to encapsulate this coiled structure. In some 
sections, this coiled structure is eut transversely and some diagonally (Fig. 10). 
These cut portions are also stained intensely pink. Fig. 11 is another section 
showing several oval bodies in the connective tissue similar in shape to the strue- 
tures shown in Fig. 10. Some of these bodies are stained pale pink and the 





Fig. 5.—Another section of the tooth follicle showing calcification of the epithelial rest, Er. 
Note cellular outline in area b, and the encapsulating connective tissue. 


others, lightly purple. It appears to us, by their staining reaction to hema- 
toxylin-eosin, that calcification of these bodies is taking place in varied degrees. 
It may be noticed that on the left side of the picture there is an attempt of the 
young epithelium to line the raw surface. Red cells are present above the 
young epithelium. On the right side, the follicle is denuded of its lining 
epithelium. Fig. 12 is another section showing a conglomeration of definitely 
calcified bodies located in the outer portion of the follicle or in the region 
facing toward the bone. These bodies are stained deeply purple in hematoxylin- 
eosin staining. It seems to us that the group Cb-1 is similar to the structures 
shown in Fig. 11, and Cb-2, to the structure shown in Fig. 5. On the right 
side of the picture, a young epithelium is present attempting to line the raw 
surface of the follicle. Fig. 13 is another section showing repair of the raw 
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Fig. 6,A. Fig. 6,B. 





Fig. 7. Fig. 8. 


Fig. 6.—A, Section of the tooth follicle showing congestion and hemorrhage in the connec- 
tive tissue underneath the reduced enamel epithelium. Note some portion of the follicle is 
ilready denuded of epithelial lining. Red cells are present in the denuded area. d, Dentine; em, 
portion of enamel matrix; art, artifact; rep, reduced enamel epithelium; rc, red cells; bv, blood 
vessel. Note absence of round cell infiltration in the connective tissue. 

B, Higher magnification of A. Note congested blood vessels under the reduced enamel 
epithelium. art, Artifact; rep, reduced enamel epithelium; bv, blood vessel. Round cell in- 
filtration is absent in the area. 

Fig. 7.—Section showing in higher magnification sloughing of the reduced enamel epithe- 
lium, evidently by severe hemorrhage in the connective tissue of the tooth follicle. em, Portion 
of detached enamel matrix; art, artifact; rep, reduced enamel epithelium; rc, red cells; ct, 
connective tissue. Note the absence of round cell infiltration. 

Fig. 8.—Section of the tooth follicle showing portion of the reduced enamel epithelium 
letached from the connective tissue of the follicle. Note the hemorrhage on the surface of 
the follicle. Dre, Detached reduced enamel epithelium; Re, red cells; Yep, young epithelium; 
Tf, tooth follicle. 








Fig. 9. Fig. 10. 








Fig. 11. Fig. 12. 


Fig. 9.—Section showing coiled structures stained brightly pink. D, Dentine; Em, enamel 
matrix; Re, red cells; Tf, tooth follicle; Dep, hyalinized detached enamel epithelium. Note 
the surrounding hemorrhage. 

Fig. 10.—Section showing transverse and diagonal sections of the structure shown in 
Fig: 7. Note the hemorrhage. Dep, Sections of hyalinized enamel epithelium; Hm, enamel 
matrix; D, dentine; Rc, red cells; Tf, portion of tooth follicle. 

Fig. 11.—Section showing oval bodies undergoing varied degrees of calcification near 
the raw surface of the follicle. D, Dentine; Em, enamel matrix; art, artifact; Rc, red cells; 
Yep, young epithelium; Cb, bodies undergoing varied degrees of calcification; rs, raw surface 
of the follicle. 

Fig. 12.—Section showing well-calcified bodies in the tooth follicle. Yep, Young epithelium; 
Cb-1, calcified enamel epithelium; Cb-2, calcified epithelial rests; x2, detached portion of the 
enamel matrix. 
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surface of the follicle by young epithelium. Again, it may be noticed that red 
cells are present above the epithelium instead of below as shown in previous 
illustrations during the sloughing of the old epithelial tissue. It may be noted 
that a portion of the secondary enamel cuticle of the old epithelium with some 
tissue debris attached to it is present. We have verified the cuticular character 


of this structure in several sections. 





Fig. 13.—Section showing repair of the raw surface by the epithelium. D, Dentine ; Em, 
enamel matrix; art, artifact; ec, secondary enamel cuticle; Re, red cells; Yep, young epithelium. 
Note red cells above the epithelium. 


From the foregoing illustrations, it may be noticed that the tooth follicle 
appears to be situated quite far from the enamel surface of the tooth. This 
condition seems to be due to contraction of the tissue during histologic 
preparation. In some sections presented, a poition of the enamel matrix is 
present close to the follicle and detached from the main body of the tooth. 


Comment 

Krom the foregoing observations, it appears that the calcification of the 
epithelial rests follows a different process than the calcification of the detached 
reduced enamel epithelium. In the former, calcification seems to take place 
in the epithelial mass although the outline of the epithelial cells is still dis- 
cernible. There is, however, some apparent change of the staining reaction 
of these epithelial cells suggestive of some sort of degenerative changes prior 
to calcification. Besides, the tendency of the connective tissue to encapsulate 
these epithelial bodies seems to indicate that some degenerative changes are 
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taking place in the epithelial cells. In the latter, the detached enamel 
epithelium undergoes first a sort of hyaline degeneration in which the tissue 
stains bright pink or becomes eosinophilic in character before being calcified. 


It appears to us that these calcified bodies of the enamel epithelium which 
now stained purple or basophilic are first located near the inner surface of the 
tooth follicle. Presumably, due to successive proliferation of the connective 
tissue, these bodies become encapsulated and are gradually pushed outward 
to the outer region of the follicle in a similar manner as the exfoliation of a 
foreign body is accomplished by proliferation of the connective tissue. In 
view of the presence of the enamel or crown of the tooth, there seems to be 
no other way to dispose of these calcified bodies except in the direction toward 
the bone surrounding the follicle. In none of the sections examined have we 
observed osteoclasts resorbing the calcified bodies in the tooth follicle. 

It seems to us that the sloughing of the enamel epithelium is brought 
about by severe hemorrhage in the subepithelial tissue. It cannot be said 
definitely whether this condition is physiologic and analogous to the sloughing 
of the mucosa of the uterus during menstrual flow. However, it may be said 
that it is somewhat difficult to conceive how the old cells in the enamel 
epithelium can be desquamated in a manner similar to the desquamation of the 
outer layer of the epidermis of the skin and later be replaced by young ones. 
Furthermore, it seems that it is not yet definitely established whether a definite 
germinal layer exists in the reduced enamel epithelium. It is true that when 
the enamel epithelium becomes the epithelia] attachment after the eruption of 
the tooth, basal cells appear in the epithelial attachment.’ Also, it has not as 
yet been definitely established whether these basal cells come from the enamel 
epithelium or from the epithelium of the gingiva after fusion. Like any other 
tissues of the body, there is reason to believe that the enamel epithelium under- 
goes some form of degenerative changes due to aging and later to be repaired 
by young ones. How the old epithelial cells, therefore, could be disposed of 
and repaired is apparently problematical. However, we submit the view that 
the sloughing of the enamel epithelium by hemorrhage as shown in this case 
may be considered as a possible normal mechanism in disposing of the old cells 
of the enamel epithelium. The absence of round cell infiltration or inflammatory 
reaction and the subsequent degeneration and calcification of the enamel epithe- 
lium seem to strengthen this view. 

It may be noted in the illustrations presented that the repair or covering 
of the raw surface of the follicle is by lateral growth or extension of a portion 
of a remaining epithelium in a similar manner as occurs in the healing of an 
ulcer in the mucous membrane of the mouth. This gives us the impression that 
the sloughing of the epithelium is by patches or by sectional areas of the tooth 
follicle surrounding the crown of the tooth. This explains the absence of 
epithelial lining in some areas of the tooth follicle of embedded adult teeth. It 
is only in erupting young teeth that we commonly observe enamel epithelium 
completely lining the tooth follicle or dental sac. 
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Our knowledge of the formation of a dentigerous cyst, apparently, is 
still incomplete. One wonders, however, whether or not the occurrence of 
hemorrhages in the tooth follicle may contribute, if not be the major cause, 
in the formation of dentigerous cysts. It seems not inconceivable that the 
blood plasma may separate the enamel epithelium from the enamel surface of 
the tooth, thus initiating the formation of the eyst. 


Summary 


1. Calcification of the epithelial rests and of the reduced enamel epithe- 
lium has been observed in several sections of a tooth follicle attached to an 
embedded upper third molar. The calcification of these structures appears 
to be a physiologic process. Its significance seems to be to render these 
embryonal] tissues innocuous. It is likely that these embryonal’ tissues may 
give rise only to epithelial tumors if they are not calcified. 

2. The calcification of the epithelial rests appears to be a different process 
from that of the detached enamel epithelium. In the former, calcification takes 
place in the epithelial cells although their outlines are still discernible. In the 
latter, the enamel epithelium undergoes first a sort of hyaline degeneration 
hefore it is calcified. 

3. The sloughing of the enamel epithelium from the connective tissue 
of the tooth follicle appears to be brought about by severe hemorrhage in the 
region between the epithelium and the connective tissue of the follicle. This 
condition is believed to be a normal process analogous to the sloughing of the 
mueosa of the uterus in the menstrual flow. 
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Endodontia 





CRITICISM OF THE USE OF ROOT CANAL CULTURES IN 
EVALUATING ANTIBIOTIC THERAPY 





MAvRICE BUCHBINDER, B.S., D.D.S.,* anp HeNRy A. Barress, B.S., D.D.S.,** 
New York, N. Y. 





N EVALUATION of chemotherapeutic agents requires the use of adequate 
controls. When sulfanilamide therapy was first instituted, it was cus- 
tomary to inoculate suitable media with specimens of the patient’s blood or 
lesion exudate. No growth of organisms was then assumed to indicate their 
absence in the patient’s tissues. That this assumption was sometimes false be- 
comes obvious since cessation of the drug caused relapses in many patients. 
About this time a theory' was evolved which stated that interference in the 
microbe’s enzyme system occurred through substitution of sulfanilamide for 
para-aminobenzoic acid, thereby preventing bacterial growth. Para-aminoben- 
zoic acid was therefore added to culture media, neutralizing any sulfanilamide 
carried with the inoculum. This addition prevents the previously mentioned 
false readings. 

Penicillin therapy is another instance of the need for adequate controls. 
Here again specimens from patients on penicillin therapy may contain sufficient 
residual penicillin to prevent growth of organisms in the culture tube. Peni- 
cillin, however, is known to be destroyed by an enzyme liberated by some bac- 
teria which is called penicillinase.2 This enzyme, incorporated in culture media, 
destroys any penicillin which may be contained in the specimen. Incorrect 
readings are thereby avoided. 

Nor is the field of antibiotics the only one in which the powerful bacterio- 
static action of the substance may lead to false conclusions. In the early test- 
ings of Metaphen and Zephiran* it was soon found that special precautions would 
have to be taken to neutralize the minute quantities of carried over drug, to 
prevent false readings. These examples indicate why any bacteriologie study 
must be adequately controlled and also emphasize the fact that a culture in 
which no growth of organisms oceurs does not always mean the absence of live 
bacteria. 

Passing now to the field of endodontia, we see that an appraisal of the 
effectiveness of antibiotics must be approached with due caution. Minute 
amounts adherent to a cotton point, amounts not detectable by the eye, might 
be sufficient to prevent growth in a tube of broth. This possibility has been 
considered by several investigators. Buchbinder and Schwartz‘ in a study of 
penicillin impregnated points, included penicillinase in their medium in order 
to inactivate any penicillin which might have been carried over into the broth 

*150 W. 55th St. 


**Department of Pathology, School of Dental and Oral Surgery of the Faculty of Medi- 
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and nullified the results. Grossman* investigated the effectiveness of a peni- 
cillin-streptomycin suspension in root canal treatment and used penicillinase 
as well as Thiol medium to neutralize traces of antibioties which might be trans- 
ferred by adherence to the cotton points. 

Seltzer and Bender® recently reported that bacteria in root canals are de- 
stroyed in one treatment by a mixture of 1 Gm. streptomycin with 1 Gm. chlo- 
ramphenicol in 2 ml. of propylene glycol. The above mixture in only 0.1 ml. 
amounts contains 50,000 pg of streptomycin and an equal amount of chloram- 
phenicol. Bartels and Buchbinder’ showed that most microorganisms isolated 
from root canals are sensitive to a range between 10 to 500 yg of streptomycin 
per ml. Seltzer and Bender did not mention the use of any substance to inac- 
tivate the residual antibiotic which might be transferred to the broth tube. 
Their directions simply stated that the eanal should be dried with fresh points 
and then a culture be taken by leaving a sterile point in the canal for one 
minute and transferring it to the broth. It is obvious that two pitfalls are pos- 
sible: if the eanal is dried too much there might not be enough inoculum for 
initiating growth and if not enough, some of the antibiotic would be carried over. 

We have tested canals and found that even the thorough drying procedure 
does not remove all of the antibiotie present in the root canal and that the eul- 
ture point can earry with it sufficient antibiotic mixture to induce bacteriostasis. 


Procedure 


Under aseptic precautions the paper point dressing containing the anti- 
biotie mixture was removed from the canal and plated on a properly seeded 
agar Petri dish. The canal was then dried by using two or three fresh points 
which were discarded. A specimen for culture was then taken by inserting 
another paper point into the canal for one minute. A second and sometimes ¢ 
third culture were also made at this time. These paper points were then laid 
upon the surface of infusion agar previously seeded with Escherichia coli and 
Staphylococcus aureus. Areas of inhibition were found to develop about these 
points twenty-four hours later, indicating that sufficient amounts of the anti- 
biotic mixture were present in the root canals after apparent drying to inhibit 
growth of organisms in the culture media (Figs. 1 and 2). 

Another method of demonstrating bacteriostasis even after drying the canal 
was to take a specimen as deseribed previously and transfer to a tube of broth 
which was ineubated twenty-four hours. Then four fresh sterile paper points 
were placed into this broth, removed, and transferred to the surface of a seeded 
agar plate. Although the broth would markedly dilute the minute quantity of 
the antibiotic mixture transferred from the root canal to the broth, yet suf- 
ficient amounts of the antibiotics were present on the four points to produce 
visible bacteriostasis (Fig. 3). : 

Finally, root canals under streptomycin-chloramphenicol treatment were 
dried and a specimen taken as previously described. Then a fresh sterile point 
was sealed in the canal, removed forty-eight hours later, and plated. The root 
canal was then dried by a series of two fresh points which were similarly plated. 
All three points showed definite bacteriostasis (Fig. 4). 
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The combined evidence of these tests indicates that simply drying the canal 
and taking a culture will often give an erroneous result, since the antibiotic 
mixture is so potent that even minute amounts transferred to the culture medium 
are sufficient to induce bacteriostasis. We must also point out that the very 


Fig. 1. 


Fig. 2. 


Fig. 1.—Basteriostasis produced by streptomycin-chloramphenicol mixture after five-day 
sealing in root canal: J, point; 2, pellet; 3, and 4, cultures taken after canal was dried. (See 
text for details.) 


Fig. 2.—Bacteriostasis produced by streptomycin-chloramphenicol mixture after eighteen- 


es in root canal: J, original dressing point, 2, 3, 4, cultures taken after canal was 
ried. 
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process of drying so much reduces the amount of inoculum which is cultured that 
lack of growth might occur for this reason alone. It should be stressed, however, 
that this particular error possibility was not followed up or tested. 


Fig. 3. 








Fig. 4. 


f Fig. 3.—Canal was dried and broth culture taken. After twenty-four-hour incubation 
; four fresh point cultures taken from broth tube and plated on seeded agar dish. Visible 
; bacteriostatic action produced. 

Fig. 4.—Bacteriostasis produced by streptomycin-chloramphenicol mixture placed in root 
canal: Canal under antibiotic treatment was dried and fresh sterile point placed as dry 
iressing. Forty-eight hours later this point was removed and placed on seeded plate (point /). 

Additional points were used to dry the canal and placed on the same plate (points 2 and 3). 
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Conclusions 


We agree with Seltzer and Bender that a mixture of streptomycin and 
chloramphenicol is an exceedingly promising combination of antibiotics for 
endodontic therapy. The widening of the spectrum of bacterial types destroyed, 
plus the relative stability of the new drugs, opens the field for persistence of 
therapy which the pioneer in the field, penicillin, does not possess. However, 
the bacterial culture method of evaluation should be held in abeyance until some 
agent appears which promises to neutralize their effect in a medium. At the 
present time hydroxylamine hydrochloride’® is stated to be effective against strep- 
tomycin but as yet there is no available means of neutralizing the chlorampheni- 
col fraction. Consequently, any appraisal of the efficacy of these antibiotics 
must be largely clinical in nature. 
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HISTOLOGIC STUDIES ON THE IN VIVO ABSORPTION OF SLIGHTLY 
AND HIGHLY INSOLUBILIZED GELATIN FILMS 





J. P. WEINMANN, M.D., AND JoHN T. CorRELL, Pu.D., Cutcaco, ILL. 





N 1945, Correll, Prentice, and Wise developed an absorbable gelatin sponge 

for hemostatic purposes in surgery and neurosurgery.’ The biologie charac- 
teristies of this sponge have been studied and its surgical usefulness tested.” * * 
Eneouraged by the favorable tissue reaction to this gelatin material, J. T. 
Correll and J. ©. Vanderpoel® felt that a gelatin film with desirable biologic 
characteristics might be developed. Eight types of film made in varying 
degrees resistant to solution in watery media and to digestion by pepsin were 
tested for the rate of their in vivo absorption. It was found that it took from 
four days for the most soluble to eight weeks for the least soluble type to be 
absorbed in vivo. On gross inspection, the tissue reaction seemed favorable 
in all eases. The present paper deals with the histologic examination of the 
animals used by Correll and Vanderpoel. 

Of the 8 types of film described by them, the most rapidly absorbed kind 
and two types of very persistent film were selected for histologic study since 
it seemed interesting to see whether physiologically different mechanisms of 
absorption accounted for the great discrepancy in disappearance rate. 


Methods 


The method of preparation of the films has been described in detail by 
Correll and Vanderpoel.® Pieces of film about 10 by 12 mm. and weighing 
roughly 15 mg. were implanted between two muscles in the legs of adult albino 
rats, using a technique similar to the one described by Correll, Prentice, and 
Wise." 

Immediately after sacrifice of the rats, the legs were fixed in 5 per cent 
formalin. The specimens were embedded in paraffin and stained with hema- 
toxylin and Mallory’s stain. The data of the experiment are summarized in 
Table I. ~ 

In order to distinguish the reaction to the gelatin films from that to the 
surgical trauma caused by their implantation, a control group of rats was sub- 
jected to the identical surgical procedure without the implantation of gelatin. 


Results 
1. Implantation of Slightly Insolubilized Gelatin Films.—One day after 


implantation, the gelatin film, stained dark blue by hematoxylin, was seen to be 
surrounded by a large amount of edema fluid containing numerous neutrophil 
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Fig. 1. 





Fig. 2. 

Fig. 1.—Twenty-four hours following implantation of slightly insolubilized gelatin film. 
Numerous neutrophil polymorphonuclear leucocytes (A) have invaded the homogeneous gelatin 
mass (B). (Magnification, 650.) 

Fig. 2.—Four weeks following implantation of highly insolubilized gelatin film. Granula- 
tion tissue (A) and giant cells (B) surrounding the shredded gelatin (C). Muscle tissue, D. 


(Magnification, x 400.) 
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leucocytes which in some areas invaded the gelatin mass (Fig. 1). In the 
adjacent muscle tissue, edema fluid was also present; the capillaries were con- 
gested and contained many neutrophilic leucocytes. 

In animals sacrificed on the fourth day, the severe acute inflammation had 
completely subsided and the film had disappeared. The site of implantation 
could be recognized only by the presence of moderate numbers of lymphocytes, 
fibroblasts, and some mast cells. 


TABLE I. EXPERIMENTAL DATA 





EXPERI- | NUMBER an 
MENT | OF FILM PREPARATION DURATION OF 
No. | RATS NO. TREATMENT EXPERIMENT IN DAYS| HISTOLOGIC REACTION 





5 B-98-3 Heated 4 hours | 0,1,4,5 | Edema, leucocytosis; no 
trace after 4 days 
B-93-3 0.03% formalin 10, 28, 49 Edema, leucocytosis ; 
heated 8 hours giant cells after 4 

days; no trace after 7 

weeks 

B-97-2 0.06% formalin | 1,3,5,7, 10, 14,21, | Similar 

heated 4 hours 28, 35, 42, 49 


No film implanted 7, 14, 21, 35,42 Granulation tissue 




















On the fifth day, the number of fibroblasts and lymphocytes in the area of 
implantation was reduced, but numerous mast cells were seen. 
In the control animals where no film had been implanted, sear tissue filled 


the surgical wound. Here the connective tissue was at least as extensive as that 
found in the experimental animals after resorption of the implanted gelatin. 


2. Implantation of More Highly Insolubilized Gelatin Film.—The im- 
mediate reaction (after one day) was similar to that described previously. After 
three days, however, this type of film was found to have remained unchanged. 
The edema had subsided. The cellular exudate consisted predominantly of 
mononuclear cells. Few neutrophilic leucocytes and numerous fibroblasts were 
present. The film was partly covered by a syncytial mass of cells, indicating 
giant cell formation. 

After five and after seven days, the gelatin film was still intact, but seemed 
to stain somewhat more lightly with hematoxylin. It was surrounded by a 
laver of vascular granulation tissue containing small and large mononuclear 
cells and some fibers. Close to the film there were syncytial masses of cells and 
isolated typieal giant cells. Granulation tissue similar to that around the film 
but containing no giant cells was seen also in the muscle tissue at some distance 
from the film. 

Two weeks following implantation, the granulation tissue was less cellular, 
and numerous large giant cells had developed around the film. After three 
weeks, the film had markedly decreased in size and was shredded. Giant cells 
were seen adhering to the surface of the film like osteoclasts lying in Howship’s 
lacunae; others within it, as though splitting it up (Fig. 2). 

After five weeks only small fragments of film, surrounded by giant cells, 
could be seen. 
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After six weeks the film had completely disappeared. The site of operation 
could be recognized by a rather thin layer of young connective tissue contain- 
ing numerous fibers. No giant cells were found. 


Discussion 


Our results show that both types of gelatin film have a primary chemotactic 
action just as one finds in the case of Cellophane. 

The immediate reaction to both types of film was alike, namely, severe 
local leucocytosis and edema which was far beyond the traumatic reaction to 
the surgical procedure involved. Shortly afterward, however, the histologic 
picture varied quite markedly. The more soluble gelatin was completely digested 
after four days and all of the acute exudation had subsided. The final reaction 
is the same as after mere traumatization. After implantation of the less soluble 
gelatin film, the initial acute inflammation also subsided soon. The film was 
then surrounded by granulation tissue in which foreign body giant cells dif- 
ferentiated after a few days. These cells eroded and penetrated the film and 
gradually removed it within the next weeks. After the film had disappeared, 
the histologic picture was similar to that seen in the healing of mere exposure 
of the intermuscular space. 

Our histologic findings permit the conclusion that slightly insolubilized 
gelatin film is digested by proteolytic enzymes elaborated by neutrophil leuco- 
cytes, whereas less soluble gelatin film is digested by proteolytic enzymes pro- 
duced by foreign. body giant cells. 


Summary 


Implants of slightly insolubilized gelatin films between muscle layers of 
legs of rats were removed by enzymatie action of neutrophil leuca¢ytes within 
four days. Implants of highly insolubilized gelatin films were removed by the 
action of foreign body giant cells between the fifth and sixth weeks. 
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Professional News Items 





Ziskin Memorial Research Laboratory at 
Tufts College Dental School 


Daniel Eleazar Ziskin, who was born in Grand Forks, N. D., received the degree of 
Doctor of Dental Surgery from the University of Minnesota Dental School in 1917, and 
served as an interne in the University Hospital. His interest in teaching and research became 
apparent early in his career when he accepted an appointment as instructor in dentistry 
at Minnesota University. He was soon elevated to the rank of assistant professor and 
became Chief of the dental clinic at the Minneapolis General Hospital. 

In 1930 his capabilities were recognized by Columbia University School of Dentistry 
and Oral Surgery, where he was called as associate professor to initiate and direct a new 
division of Oral Diagnosis. Dr. Ziskin brought a new meaning to the field of Oral Diagnosis. 
He demonstrated to the dental and medical professions that much information could be 
derived from biopsy study and animal experimentation which could be applied in the diagnosis 
and treatment of oral disease. 

In 1945, when the Faculty of Dentistry became integrated with the Faculty of Medicine 
at Columbia University, Dr. Ziskin, who had welded so many links between the two healing 
arts, became professor of dentistry in the Faculty of Medicine. He also accepted the responsi- 
bility for organizing and directing the postgraduate activities in dentistry. 

In 1948, at the height of his career, with an international reputation of distinguished 
attainment as a teacher and research worker, death terminated the activities of Daniel E. 
Ziskin. The name and inspiration of Daniel E. Ziskin will continue to live on. The heritage 
of dentistry will be enriched because of him. Human suffering will be alleviated because of 
the knowledge he made available. 





Television Clinics in Color at the A. D. A. Meeting 
in Washington, D. C. 


The Chairman of the subcommittee in charge of the television clinics, Dr. Lester W. 
Burket, of Philadelphia, announces that television programs, demonstrating actual operations 
performed by leading dental specialists, will be shown on 10 receiving sets at the Armory at 
six different sessions. The television clinics will be presented the mornings and afternoons 
of October 16, 17, and 18. The programs will originate at the Mount Alto Veterans Admin- 
istration Hospital six miles away. The telecasts will be sponsored by E. R. Squibb & Sons 
with technical apparatus supplied and operated by Remington Rand, Inc. Others on the 
television subcommittee are Dr. Wilbur D. Johnston, of New Haven, Conn., and Dr. Robert 
G. Kesel, of Chicago, both members of the Council on Scientific Session; Dr. Mareus H. 
Burton, of Washington, D. C., chairman of the Section on Clinics, and Dr. J. L. Bernier, of 
Washington, D. C., of the Armed Forces Institute of Pathology. 





XXV° Journées Dentaires de Paris 


The International Congress of the Journées Dentaires de Paris will be held in Paris 
November 21 to 25 partly at the ‘‘Ecole Odontotechnique’’ 5, rue Garanciére, Paris, and 
partly at the ‘‘Ecole Dentaire’’ de Paris, 45, rue de la Tour d’Auvergne. Professor Chatelet, 
Dean of the Faculty of Science of Paris, will preside. Full particulars can be obtained from 
Monsieur Robert Rolland, 15 Boulevard Malesherbes, Paris 8e. American colleges are wel- 
come as participants or as guests. 
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EOSINOPHILIC GRANULOMA OF BONE 





Its Relationship to Hand-Schiiller-Christian and Letterer-Siwe’s 
Diseases, With Emphasis Upon Oral Symptoms and Findings 





Epwarp L. SLEEPER, A.B., D.D.S., M.Sc.D.,* Boston, Mass. 





Introduction 


HE frequency with which oral findings have been reported in many cases 

of eosinophilic granuloma and Hand-Schiiller-Christian disease has linked 
these disturbances intimately with the fields of oral medicine, pathology, and 
surgery. The diagnosis of these conditions is sometimes difficult, and to dif- 
ferentiate them from many other diseases and tumors which they may simulate 
requires a thorough knowledge of their basic underlying nature and clinical 
course. To understand properly what is happening and what can be done to 
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eliminate or retard the progress of the disease, the clinical, laboratory, and 
pathologie studies which should be considered in arriving at a definitive diag- 
nosis must be known, and the method of treatment which should be instituted 
once a diagnosis has been made must be carefully evaluated. 

Since the lesions of eosinophilic granuloma or Hand-Schiiller-Christian 
disease may manifest themselves in the mouth long before other local or systemic 
signs make their appearance, it is important to know what effects these disturb- 
ances will have upon the oral structures, what studies should be done in order 
to make a proper diagnosis, and what the prognosis of the disease will be. It 
is with this thought in mind that this paper was prepared from an oral point 
of view, based upon previously reported studies of 68 eases of eosinophilic 
granuloma, 39 of Hand-Schiiller-Christian disease, and 2 of Letterer-Siwe’s 
disease. (Letterer-Siwe’s disease will be only briefly discussed because of its 
close relationship to eosinophilic granuloma and Hand-Schiiller-Christian dis- 
ease, its rarity precluding any further detail in this report.) 


General Characteristics 


2‘‘Kosinophilic granuloma of bone’’ is a term that was introduced by 
Lichtenstein and Jaffe in 1940. There has been much diseussion concerning 
who was the first to use this terminology to describe the lesion. Otani and 
Ehrlich (1940) described it under the term of “solitary granuloma of bone,” 
but this does not portray the true picture of the disease, since the lesions may 
be multiple and involve many bones. Thannhauser (1947), in reference to 
Lichtenstein and Jaffe’s designation of eosinophilic granuloma of bone, stated 
that this disease, although not called specifically that, had long been described 
by such men as Fraser (1935) and Thannhauser and Magendantz (1938), and 
that Rowland (1928) had also deseribed the occurrence of the eosinophilic 
picture in his paper. sWhatever the origin, Lichtenstein and Jaffe presented 
a nomenclature for an entity which theretofore had been unelassified, and 
which now represents a category into which these lesions may be placed. 
This serves a definite purpose in helping understand the nature of the dis- 
turbance, and until such time as the etiology may be definitely found, which 
may then change the classification, this terminology remains convenient and 
pathologically descriptive. 

Eosinophilie granuloma of bone may be defined as a benign, well-localized, 
solitary or multiple lesion of bone which may be characterized by localized 
pain, tenderness, and swelling over the affected area, and causing, in some 
cases, only a mild generalized reaction of fever, malaise, anorexia, and head- 
ache. In other cases, the patient may be completely asymptomatic. It is a 
lesion of the medullary cavity which roentgenographically shows erosion, 
expansion, and at times perforation of the bony cortex to invade the sur- 
rounding soft tissues. In the series here reviewed, it occurred most com- 
monly in younger individuals in the second and third decades, and much less 
frequently in the older age groups, the youngest individual being 2 years, 
the oldest, 58. In Dundon, Williams, and Laipply’s review (1946) of 48 cases 
and presentation of 5 of their own, which were all those cases of eosinophilic 
granuloma reported up to July, 1945, the greatest number of cases occurred 
in individuals under 10 years of age (37.7 per cent), and from 10 to 19 years 
there was a 26.4 per cent incidence. There was a sharp decline in ensuing 
decades. Their youngest was 6 months, the oldest, 58 years, with a 5 to 1 
predominance of males over females. Any bones with the exception of those 
of the hands and feet may be affected, the lesions being frequently found in 
the skull, ribs, femur, tibia, pelvis, humerus, clavicle, and jaws. 
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The etiology of eosinophilic granuloma is unknown. It has been con- 
sidered to occur as a result of trauma or infection. There are many cases 
which have given a history of trauma to the affected area, but an equal 
number in which no previous history of injury could be elicited. Although 
histologically the response may appear similar to that caused by an infectious 
agent, as yet none has been identified; but this is considered to be the most 
likely cause at present. 

The laboratory findings in eosinophilic granuloma are neither consistent 
nor characteristic. Most studies are usually normal. There may be a slight 
leucocytosis, but this does not always occur. Eosinophilia has been noted 
only occasionally. Bass (1941) reported an eosinophilia of 11.5 per cent in 
a patient, a 4-year-old boy, who had a lesion of the skull which was biopsied 
and a diagnosis of granuloma, probably of the Hand-Schiiller-Christian type, 
made. Hamilton and associates (1945) reported an eosinophilia of from 3 
to 7 per cent in 4 of their cases. Wellensiek (1946) reported a 12 per cent 
eosinophilia, which is the highest for this series. Most investigators have 
described an eosinophilia of from 1 to 6 per cent which can be considered 
within normal and upper normal limits. In Farber’s (1941) series of 10 
eases followed over a period of 3 to 10 years, there was an eosinophilia in 
one patient of 6 per cent, and a significant elevation of total blood fat in 
one-half of the cases. All other laboratory studies are essentially negative. 

The clinical characteristics of eosinophilic granuloma vary with the loca- 
tion of the lesion. If it occurs within bone without expansion, invasion, or 
interference with adjacent structures, there may be no symptoms at all. More 
frequently, there is localized tenderness, pain, and swelling. Constitutional 
symptoms such as malaise, headache, fever, and anorexia may be present. In 
most cases which involve the ribs, seapula, long bones, and clavicle, there is 
usually a history of pain, sometimes brought about by a strain or blow to the 
area. In lesions of the skull, a swelling over the affected area is often present 
which is of moderate consistency and sometimes not painful at all. In the 
jaws, the symptoms are commonly sore mouth, loose teeth, pus from mouth, 
pain, swelling, and inflamed gingivae. These latter characteristics will be 
discussed more in detail in another section. 

The x-ray picture of the lesion is rather typical. The lesions as described 
by Horwitz (1943), Riley (1946), Green and Farber (1942), and Dundon and 
associates (1946) are irregular or oval-shaped sharply demarcated areas which 
show cortical erosion on the medullary side and thickening of the cortex on 
the periosteal side. They vary in size from 1 to 4 em. There is no osteoporosis 
of the surrounding bone. They may expand or erode the cortex as the lesion 
grows, and a pathologic fracture may occasionally be had (Bailey and Freis, 
1944; Schroff, 1936). 

Eosinophilic granuloma may involve structures other than bone, the signs 
and symptoms depending on the size and location of the lesion. Osborne, Freis, 
and Levin (1944) presented a case of a 21-year-old man who was first seen 
with a chief complaint of paralysis of the left side of the face which was due 
to involvement of the facial nerve below its emergence from the pons and genic- 
ulate ganglion. The auditory nerve was not involved at first, but later, symp- 
toms of deafness, tinnitus, vertigo, nausea, vomiting, and nystagmoid jerks 
resulted from spread of the lesion and involvement of the eighth nerve. X-rays 
showed involvement of wall and floor of skull in the region of exit of the 
seventh and eighth cranial nerves. Other bones involved were the temporal 
bone, mandible, vertebrae, ribs, and femur. In the mandible, the canal had 
been obliterated and the nerve pushed aside. Curtis and Cawley (1947) reported 
a ease of eosinophilic granuloma of bone with cutaneous manifestations in a 
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16-month-old girl. The lesions involved the sealp, buttocks, genitalia, and the 
mucous membranes of the mouth. X-rays showed lesions of the rib, ilium, and 
mastoid. Biopsy of the skin lesions was reported as compatible with eosinophilic 
granuloma of bone, or Letterer-Siwe’s disease with cutaneous lesions. Biopsies 
were not taken of the bone lesions. The patient was treated by x-ray to the 
skin and bone lesions with complete healing of bone and almost complete heal- 
ing of skin. From other reports of Lever (1947), Lewis and Cormia (1947), 
and Weidman (1947) it is shown that the relationship between eosinophilic 
granuloma of skin and eosinophilic granuloma of bone has not yet been estab- 
lished, and is perhaps more apparent than real. There are certain histologic 
characteristics which differentiate the two, and a relationship can perhaps be 
questionably established by comparing the transitional forms of Letterer-Siwe’s 
disease. However, the symptoms of Letterer-Siwe’s disease, as noted by Siwe 
in 1933, show such a clinically more acute and rapidly and progressively fatal 
course that it seems that the inference can only be drawn in a very superficial 
manner. Dundon, Williams, and Laipply (1946) reported a case of eosinophilic 
granuloma of a lymph node in a patient who one year previously had had a 
biopsy of a sternal mass with a diagnosis of destructive stage of eosinophilic 
granuloma of bone. The relationship between this lesion and eosinophilic 
granuloma of bone is again not very clear. 


Oral Characteristics and Findings 


The oral characteristics of this disease represent an entirely different elin- 
ical picture from that found in other bones. This is due to the anatomy of 
the structures involved, the presence of teeth, and to the ever-present multitude 
of bacteria in the mouth which predispose to secondary infection. Up to July, 
1949, there were 12 cases of eosinophilic granuloma of bone involving the jaws 
reported in the dental literature; 5 cases involved both the maxilla and the 
mandible, the remainder only the mandible. All cases but the one reported 
by Conran (1948) had other lesions than those in the jaws. 

The oral symptoms seemed to follow a typical pattern. Patients complained 
of sore mouth, loose teeth, fetid breath, pus from the mouth, pain and swelling 
of the jaws, sore gums, an unpleasant taste in the mouth, and swollen gingivae. 
Many patients had had loose teeth extracted and the sockets had failed to heal. 
This is a very significant factor, since failure to heal always implies some 
granulomatous or infiltrating process, infection, such as syphilis or tuberculosis, 
or neoplasm. It should always arouse the suspicion of the diagnostician, and 
always requires an explanation as to what is taking place and why no healing 
has occurred. 

Cox (1946) reported 3 cases of eosinophilic granuloma in which the oral 
symptoms were the first signs of something wrong. The complaints were mainly 
swelling, soreness of gums, and loosening of teeth. In each of these eases, other 
diseases were considered in the differential diagnosis, e.g., osteogenic sarcoma 
and inflammatory entities such as tuberculosis and blastomyeosis. Biopsies 
revealed eosinophilic granuloma, and it was only by this means that a definitive 
diagnosis could be made. 

Kruger, Prickman, and Pugh (1949) reported a case of eosinophilic gran- 
uloma with involvement of 2 ribs, the maxilla, mandible, and lungs. The dental 
lesions were characterized by a rapid destruction of alveolar bone surrounding 
the teeth with no gross evidence of inflammation. The whole jaw could be thus 
involved in three months. They felt that the involvement of the lungs, ribs, 
and jaws in the same individual yields evidence that eosinophilic granuloma 
may.be a type of, or associated with, xanthomatosis. 
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Thoma (1943) presented a case of eosinophilic granuloma in which the 
primary manifestations were in the mandible with subsequent lesions occurring 
in the skull, and being associated with diabetes insipidus. The patient gave a 
history of painful swelling under the right jaw two years previously which was 
incised and drained. A similar swelling appeared on the left side three months 
following this. All front lower teeth became loose and displaced and the gums 
were receded and inflamed. Nocturia and polydipsia had developed one year 
prior to the time he was seen. X-rays showed numerous mandibular defects 
about the teeth, especially in the premolar and molar areas on the left. There 
were also lesions at the symphysis of the mandible and of the skull. A diagnosis 
of eosinophilic granuloma was made on biopsy, and the jaws and skull treated 
by x-ray radiation. Thoma felt that the presence of diabetes insipidus linked 
eosinophilic granuloma of bone more closely to Hand-Schiiller-Christian disease. 

Salman and Darlington (1945) reported on a patient who complained of 
puffy gingivae and mobility of the right mandibular premolar and canine teeth. 
Previously, other teeth had been extracted and the patient was under treatment 
for diabetes insipidus. X-rays showed a marked rediolucent area of the man- 
dible and punched-out lesions of the skull. Biopsy revealed tissue which ap- 
peared lipoid in character, and a clinical diagnosis of Hand-Schiiller-Christian 
disease was made. However, these authors called it eosinophilic granuloma from 
their interpretation of the histologic appearance of the tissues. 

Wellensiek (1946), Conran (1948), and Kauffman (1948) each presented 
a ease of eosinophilic granuloma involving the jaws, and in these cases also the 
symptoms were loose teeth, inflamed gingivae, pain, swelling, and fetid breath. 
Diagnosis was made on biopsy and the lesions treated by curettage and x-ray. 
Roentgenograms showed destruction of bone and resorption of the alveolus to 
the apices of many teeth. Bailey and Freis (1944) reported a case of a 21-year- 
old man who came to them with a complaint of sudden paralysis of the left 
side of the face. A diagnosis of Bell’s palsy was made which cleared spon- 
taneously in three weeks. One month later the patient had attacks of vertigo, 
and pain and tenderness between the shoulder blades. X-rays showed lesions 
of the skull, ribs, vertebrae, and also the right and left maxilla and mandible. 
The affected portion of the third rib was resected and on biopsy showed a pic- 
ture identical to the lesions in the mandible. What the relationship to Bell’s 
palsy was in this case was not explained but was probably based on findings 
similar to those reported by Davison (1933) of a case with symptoms of facial 
paralysis which came to autopsy revealing demyelinated plaques affecting the 
sensory and motor divisions of the facial nerve. Osborne, Freis, and Levin 
(1944) reported a case based upon the same symptoms and findings. 

Talley (1948) discussed two cases of Hand-Schiiller-Christian disease in- 
volving the jaws and one of eosinophilic granuloma. The one of eosinophilic 
granuloma was in a 53-year-old woman who complained of a tender tooth which 
on x-ray showed a cystic area at its apex. This tooth was extracted, but the 
rarefied lesion extended to adjacent teeth and others became involved. A biopsy 
yielded a diagnosis of eosinophilic granuloma. In his series, his patients com- 
plained of pain about the teeth, and clinical examination showed no evidence 
of inflammation of the gingivae which were firm and pink. Kruger (1949) also 
deseribed a rapid destruction of the alveolar bone with no gross evidence of 
gingival inflammation. These reports perhaps represent the condition of the 
gingival tissues without superimposed secondary infection. 

Schroff (1948) presented a case of eosinophilic granuloma with lesions of 
the jaw, gingivae, and palate with a concurrent ‘‘fistula in ano.’’ The chief 
complaint was that of an unpleasant taste coming from the lower third molar 
area, <A diagnosis of a cyst was made and the patient operated on, only to have 
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the same thing occur on the opposite side. A diagnosis of eosinophilic granuloma 
was made on biopsy, and the patient treated by x-ray with complete healing 
of the lesions. Straus (1948) described a case of eosinophilic granuloma in 
which a patient had had two mandibular incisors extracted with a resultant 
failure of the sockets to heal. X-rays following showed a ‘‘eyst’’ of the man- 
dible and also lesions of the skull, clavicle, radius, and femur. A diagnosis of 
eosinophilic granuloma was made on biopsy from the lesion in the clavicle and 
the patient was given radiotherapy with good results. 

Hamilton and associates (1945) reported 9 cases of eosinophilic granuloma, 
one of which was of a 21-year-old man who complained of loose teeth. Pre- 
viously he had had two lower incisor teeth extracted and the sockets failed to 
heal. Other teeth also became loose. He was treated for pyorrhea, and x-ray 
examination later showed cystlike lesions of the mandible. Shortly following, 
he developed pain in both thighs, and further x-rays revealed lesions in the 
skull, both femora, and numerous eystlike areas of the mandible. Lesions sub- 
sequently appeared in both tibiae. Laboratory studies were essentially normal, 
and the biopsy from the mandible and clavicle showed eosinophilic granuloma. 


X-ray Findings 

The x-ray appearance of lesions of the jaw varies many times from that of 
those occurring elsewhere in the skeleton, due to the presence of teeth. If the 
teeth are not involved, the appearance may be that of a sharply defined punched- 
out rarefied area which may have irregular edges. The lesions may be single or 
multiple, involve the upper and/or lower jaws, are usually from 1 to 4 em. in 
diameter, and may appear cystic in character. When teeth are present there 
may be a resorption of the alveolar bone to simulate advanced periodontoclasia 
(Fig. 1). 





Fig. 1.—X-ray showing absorption of alveolus in mandibular premolar area due to lesion of 
eosinophilic granuloma. 


In Talley’s case (1948) there was a progressive alveolar resorption which 
extended to involve most of the remaining teeth in his patient. The lesions ap- 
peared cystlike in’ some areas and like marked periodontoclasia in others. 
Loosening of the teeth was marked, and in the edentulous portion of the lower 
left jaw there was extensive bone destruction throughout. Kruger, Prickman, 
and Pugh (1949) showed full mouth x-rays revealing marked loss of alveolar 
bone in several areas, exposing roct surfaces and involving the apices of many 
teeth. X-rays taken three months later showed marked progress of the disease 
with greater involvement of the teeth. Five months later further extension 
was noted to involve more teeth and extend to an edentulous portion of the 
mandible. Schroff (1948) showed a roentgenogram of eosinophilic granuloma 
involving the mandible in which the appearance ‘‘was not typical of the usual 
cyst but was more suggestive of an adamantinoma.’’ Other authors as Bailey 
and Freis (1944), Kauffman (1948), Cox (1946), Thoma (1943), Salman and 
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Darlington (1945), Wellensiek (1946), and Conran (1948) described lesions as 
areas of rarefaction, cystlike areas, destruction of alveolar bone, questionable 
cysts or tumors, and bone destruction at the site of tooth extraction. One or all 
of these characteristics may be present in the same individual. 


Diagnosis and Treatment 


The diagnosis of eosinophilic granuloma of bone can be made accurately 
only by obtaining a biopsy of the lesion. There are so many other conditions 
that it can simulate both clinically and roentgenographically that this is the 
only reliable method which can be used. Laboratory studies are of no signifi- 
cance as they are essentially normal. An eosinophilia may or may not be 
present, and more often than not it is within normal limits; when it is present 
it is not diagnostic. 

Once a diagnosis has been established, the treatment may be x-ray therapy. 
excision, both or none, since some lesions may heal spontaneously. However, if 
the lesions are not of too great size, excision alone or combined with x-ray gives 
excellent results. Dundon, Williams, and Laipply (1946) varied their x-ray 
dosage from 400-500 r. (air) to 1200-1800 r. (air), usually given in divided 
doses of 200-300 r. daily or even mor.thly. In the skull, lesions so treated showed 
complete healing in five to nineteen months. Riley (1946) and Shafiroff and 
Scheman (1947) reported cases of eosinophilic granuloma of the rib in which the 
affected part of the rib was resected with complete healing. Greenberg and 
Schein (1945) treated 2 cases of eosinophilic granuloma of bone, one of the 
clavicle, the other of the leg, by excision and x-ray. Both healed uneventfully. 
Hatcher (1940) described 3 cases of eosinophilic granuloma oceurring in chil- 
dren with a chief complaint of pain in which curettement of the lesions elimi- 
nated the symptoms and resulted in rapid healing. In Thoma’s case (1943), 160 
r. was given to each side of the face, including the jaws, to each temporal area 
aimed at the sella turcica, and to the parietal bone. One year later there was 
almost complete healing of the jaw defects, but the parietal area was larger. 
This was treated with more x-ray. Schroff’s (1948) patient had x-ray treat- 
ment to the mouth and rectal lesions and one year later lesions were completely 
healed. Some lesions may heal spontaneously (Green and Farber, 1942; Dundon, 
Williams, and Laipply, 1946; Lichtenstein and Jaffe, 1944), no treatment being 
required at all. 

Since the nature of the growth cannot be determined accurately except by 
biopsy, it would seem that where possible, an excision biopsy would be indicated. 
This, in many cases, is sufficient to effect a cure, but x-ray therapy may be com- 
bined with it where it is felt necessary. In eases where there is more extensive 
involvement, simple biopsy where possible, to determine the nature of the lesion, 
and x-ray therapy would be the treatment of choice. 

Histologically, if healing takes place either spontaneously or following 
x-ray therapy ,the granulomatous area becomes more fibrous in nature, the entire 
granulomatous process being replaced by connective tissue which will ultimately 
be transformed into bone. If excision is the method of treatment, the bone 
eavity is filled with normal granulations and the lesion eventually filled with 
bone. 

Prognosis 


Although eosinophilic granuloma of bone is a benign tumor and heals com- 
pletely with proper treatment, nevertheless the prognosis should be guarded, 
since the possibility of its developing into Hand-Schiiller-Christian disease with 
involvement of other bones and structures must be considered. Most investiga- 
tors now believe that eosinophilic granuloma of bone and Hand-Schiiller-Chris- 
tian disease represent different phases of the same basic disorder, eosinophilic 
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granuloma being the mild early form, and Hand-Schiiller-Christian disease the 
more advanced. Love and Fashena (1948) brought this out in their case of a 
young Negress, first seen at 19 months of age complaining of a swelling of the 
right side of the jaw of one month’s duration, on whom a diagnosis of eosino- 
philie granuloma was made from the operative specimen. Three and one-half 
years later, the patient returned suffering from acute meningitis, but also com- 
plaining of polyuria and polydipsia of one year’s duration. One year following 
this she entered again with a chief complaint of swelling of the left side of 
the neck of three to four months’ duration following a fall striking that area, 
and polydipsia. Biopsy of a lymph node revealed essentially the same histologic 
picture as that seen in the previous jaw biopsy. Fat stains were done which 
revealed doubly refractile crystals typical of cholesterol esters. It was assumed 
from this evidence that the disease was essentially that of the Hand-Schiiller- 
Christian type, and this represented a progression from eosinophilic granuloma 
to Hand-Schiiller-Christian disease and was just a further manifestation of the 
same underlying disorder, the one being a nonlipoid stage, the other showing 
lipoid infiltration. Although there was only slight exophthalmos, which may 
possibly have been a racial characteristic, and no involvement of any other bones 
of the body or skull which could be determined by x-ray, the presence of this 
solitary lesion in the mandible and the diabetes insipidus were sufficient to 
warrant a diagnosis characteristic of Hand-Schiiller-Christian disease. 

Thoma’s ease (1943) of eosinophilic granuloma of bone showed involvement 
of the mandible first, later other bones, and was accompanied by diabetes in- 
sipidus, and he feels that this creates a closer link between eosinophilic granu- 
loma of bone and Hand-Schiiller-Christian disease. Green and Farber (1942) 
are of the same opinion and feel that the prognosis of eosinophilic granuloma of 
bone must be guarded because of this relationship. 


Relationship of Eosinophilic Granuloma to Letterer-Siwe’s and 
Hand-Schiiller-Christian Diseases 


The relationship of Letterer-Siwe’s and Hand-Schiiller-Christian diseases 
to eosinophilic granuloma of bone as part of the same underlying basic disorder 
has been well established by most observers. A discussion of each of the former 
and its comparison to eosinophilic granuloma is now in order. 

Letterer-Siwe’s Disease.—Letterer-Siwe’s disease is an acute, rapidly 
progressive and almost invariable fatal disease of unknown etiology occurring 
mainly in infants and young children up to about two years of age and charac- 
terized by 

**1, Marked splenomegaly with moderate to considerable enlargement of liver. 

‘*2. Hemorrhagic tendencies manifested as petechiae or purpura, 

‘3. Generalized enlargement of lymph glands which are discrete and non-tender. 

‘*4. Localized tumors of bone which may be present. 

**5. A secondary anemia of a progressive non-regenerative type. 

**6, Inerease of non-lipid containing macrophages in spleen. 

‘7. Neither hereditary nor familial characteristics and occurring exclusively in infants. 
The onset is acute and unrelated to infection, the course being downhill with a duration of 
from a few weeks to several years. 

**8. Pathology showing generalized hyperplasia of macrophages in various organs. ’’ 


The disease was originally described by Letterer in 1924, and in 1933 all 
previously reported cases were grouped into one category by Siwe. Abt and 
Denenholz (1936) suggested the name Letterer-Siwe’s disease which has since 
been used. 
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Pathologically the lesions are characterized by ‘‘large round or polygonal 
mononuclear cells which are non-lipoid containing. The cytoplasm is pale stain- 
ing, the nucleus usually chromatic, often eecentrically situated, sometimes vesicu- 
lar, others more oval or spindle shaped. Occasionally, some giant cells are 
present. There is an increase in reticular fibers. The organs chiefly involved 
are the spleen, liver, lymph glands, bones, lungs, skin, thymus and the lymph 
follicles of the intestine. In the spleen and lymph glands, large cells cause a 
distortion of architecture and frequent areas of hemorrhage and necrosis are 
present’’ (Abt and Denenholz, 1936). 

Letterer’s case was described as one of splenohepatomegaly associated with 
anemia and a purpurie eruption in a 6-month-old infant. The child died shortly 
after he was seen, and autopsy revealed the liver, spleen, lymph nodes, bone 
marrow, and skin to have a ‘‘proliferation of large pale reticuloendothelial cells 
invading and replacing the normal structure of these organs.”’ 

Abt and Denenholz (1936) reported the case of a 2-year-old boy who was 
seen with a chief complaint of swelling of the left side of the head and who sub- 
sequently developed symptoms of enlargement of the spleen, liver, lymph nodes, 
increased temperature, petechiae, and who became progressively weaker and 
died four and one-half months after the onset. Autopsy revealed infiltration 
of the skin, spleen, liver, lymph nodes, bone marrow, and lungs of large reticulo- 
endothelial cells, and petechiae of the pericardial surface of the heart. The 
heart, kidneys, pancreas, and adrenal glands were unaffected by this cellular 
infiltration. These authors presented 8 previously reported cases and the one of 
their own of. Letterer-Siwe’s disease, which were all the cases reported to that 
date. 

Gross and Jacox (1942) presented a case of Letterer-Siwe’s disease along 
with one of eosinophilic granuloma and one of Hand-Schiiller-Christian disease. 
The differences among these diseases and the striking microscopic similarities 
were well brought out. The fact that there are no constant findings in any 
of these conditions and the fact that there seems to be such an overlapping in 
various phases of each of them emphasizes the point that they may be different 
aspects of the same disease. 


Hand-Schiiller-Christian Disease —Hand-Schiiller-Christian disease is at 
present considered a disease of proliferation of the reticuloendothelial system 
which is characterized by the occurrence of defects in the membranous bones 
and may be accompanied by diabetes insipidus and exophthalmos, depending 
upon the involvement of the pituitary gland and the orbit. Other symptoms 
may be present depending upon the site and extent of invasion of various organs 
and tissue by these cells. These include adiposogenital dystrophia, dwarfism, 
sore mouth and sore teeth, lymphadenopathy, pulmonary fibrosis, hyperpyrexia, 
hepatomegaly, splenomegaly, involvement of the long bones, skin lesions, purpuric 
hemorrhages, and involvement of other organs and structures. 

The disease was formerly believed to be a storage disease due primarily to 
a disturbance in lipoid metabolism, brought about by the deposition of excess 
amounts of lipoid in the tissues (Rowland, 1928; Rosenwasser, 1940; Pick, 1933; 
Grady and Stewart, 1934, and others). However, it is now felt that this is not 
the case. Mallory (1942) believes the Hand-Schiiller-Christian disease can no 
longer be considered a ‘‘storage disease’’ of lipoid metabolism similar to Nie- 
mann-Pick and Gaucher’s disease, since it invariably shows ‘‘histologie charac- 
teristics of a granulomatous process accompanied by significant grades of in- 
flammatory reaction, both leukocytie and fibrotic.’’ The lipidization and choles- 
terinization of the cells in Hand-Sehiiller-Christian disease oceurs only as the 
disease progresses and is secondary to the disturbance of cellular metabolism. 
Mallory based his conclusions on facturs which show that (1) cholesterol feedings 
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in rabbits will produce a storage of this substance in tissues, but there is no 
granulomatous reaction as seen in lesions of Hand-Schiiller-Christian disease; 
(2) there is no familial or racial predisposition as seen in storage diseases; (3) 
hypercholesterolemia is not a constant finding which one might expect; (4) the 
early lesions of Hand-Schiiller-Christian disease show a granulomatous reaction 
without lipidization, and only with progression of the disease does this choles- 
terinization occur; (5) familial xanthomatosis which is characterized by cutane- 
ous xanthelasma, hypercholesterolemia, and extensive deposits of cholesterol and 
its esters in tendon sheaths and other tissues is not associated with granulomatous 
reactions and never shows the destructive lesions of bone which characterize 
Hand-Schiiller-Christian disease. 

About 1893, Hand first presented a report of a 3-year-old patient who had 
defects of the membranous bones, exophthalmos, diabetes insipidus, enlargement 
of liver and spleen, and abdominal petechiae. The patient died about two months 
after being seen, death being due to bronchopneumonia. <A diagnosis of tuber- 
cular lesions was made, but Hand questioned their relationship to the triad of 
symptoms first described. At the time Christian (1920) presented his report, 
he stated that there were to that time only 2 additional cases recorded in the 
literature. All these three cases showed similar skull defects and evidence of 
disturbed pituitary function, and he thought that the bone changes might owe 
their origin to dyspituitarism. Schiiller (about 1915) stated that he believed 
these lesions in bone presumably could have been due to dysfunction of the 
pituitary, since experimental evidence at that time showed that on extirpation 
of the hypophysis in young animals, certain disturbances such as decreased 
calcium in bones with ‘‘holes’’ and disturbances in the formation of teeth would 
result. He therefore classified it presumptively as a skeletal anomaly the 
result of disease of the hypophysis. 

Christian’s case (1920) was that of a 5-year-old girl who had a symptom- 
complex of very extensive skull defects, diabetes insipidus, and exophthalmos. 
Schiiller (1915-1930) presented 3 cases of children with multiple skull defects, 
irregular with sharp outlines, presenting varied symptoms and signs of adiposo- 
genitalia, dystrophia, dwarfism, exophthalmos, and diabetes insipidus. The 
disease was at first ealled Schiiller-Christian disease, and later, since this symp- 
tom-complex had previously been described by Hand (1893) and because of the 
similarity of his ease to these others, it was termed Hand-Schiiller-Christian 
disease. 

At the time Hand published his report, he believed that symptoms of this 
disease could not be based on an over-all classification of dyspituitarism. Al- 
though the dyspituitarism could account for the polyuria, this symptom was 
not present in all cases, and in those where it was, the sella turcica was involved, 
whereas it was not in others. He explained the exophthalmos on a mechanical 
basis and thought the bony changes were probably due to solid bodies carried 
to the bones via the blood stream. The theory was advanced that this may have 
been due to chronie infection since in 2 eases there was prolonged suppuration 
from a discharging ear, and in 3 cases enlarged lymph nodes. With this possi- 
bility of an infectious origin and since 2 eases ‘‘started’’ with decay of the teeth 
and inflammation of the gums, it was believed that possibly the infective agent 
gained entrance through these structures. 


Etiology.—tThe etiology of Hand-Schiiller-Christian disease is unknown. 
Originally questioned as a result of dyspituitarism (Hand, 1921; Christian, 
1920), it was later believed to be a manifestation of infiltration of reticuloendo- 
thelial cells with lipoid (Rowland, 1928; Pick, 1933; Rosenwasser, 1940; 
Grady and Stewart, 1934; Glatt, 1946), with a hypercholesterolemia being 
primary and absorption by the reticulum eells a secondary feature. It is now 
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believed that the disease is primarily a granulomatous process (Mallory, 1942; 
Mellbye, 1948; Farber, 1941; Green and Farber, 1942, and others) with lipidiza- 
tion of cells occurring secondarily. Hypercholesterolemia is not a constant find- 
ing in the disease (Mallory, 1942: Thannhauser and Magendantz, 1938), and 
therefore cannot be put on this basis. Infection, trauma, neoplasia, and a meta- 
bolic disturbance have been presented as theories regarding its etiology. It is 
now felt that the granulomatous lesion now observed in this disease is specifically 
an inflammatory process and that the cholesterol found in the cells is not the 
cause of the disease but rather an associated feature. The proliferation of 
reticulocytes and histiocytes initiates the granulomatous process and only much 
later is lipoid deposited (Freund and Ripps, 1941; Mallory, 1942). 

Rowland (1928) represented the general clinical findings in 14 cases of 
Hand-Schiiller-Christian disease and they are as follows: 

‘1. Oceurred in early childhood, from 2-7 vears. 

**2. Sex about equal. 

**3. Past history and family history negative, although one of common 
infectious diseases usually antedated onset. 

“*4. Trauma was sometimes associated with bone defects. 

**5. Notable lack of subjective symptoms. 

‘*6. Diabetes insipidus most notable clinica! finding, but not present in all 
cases. 

‘*7, Retardation in growth apparent in most instances. Dystrophia adiposo- 
genitalia may develop. 

**8. May show retardation in mental development. 

**9. Few cases show chronic otorrhea. 

“10. Exophthalmos in almost every instance. 

“11. Manifest lipemia not observed in any case. 

**12. Prognosis is better than clinical symptoms suggest. 

**13. Yellow coloration of skin frequently present.’’ 


He stated that in any ease of bone defects, especially of the cranium, of 
polvuria, polydipsia, exophthalmos, loose teeth, and spongy gums, dwarfism or 
adiposogenital dystrophia, Hand-Schiiller-Christian disease must be considered. 


Oral Findings.—In the series of 39 cases of Hand-Sehiiller-Christian disease 
here reviewed, 24, or about 62 per cent, had as their chief complaint or as con- 
comitant complaints soreness and loosening of teeth, sore gums, pus exuding from 
around the teeth, sore mouth, premature loss of teeth, transitory facial paralysis, 
or extensive gingival hemorrhages. 

Hand (1921) quoted a case of a 7-year-old boy who at 4 years of age had 
an attack of scarlatina. Five to six months after this attack, his ‘‘gums began 
to separate from the teeth’’ and this was followed by gradual loss of most teeth 
beginning with the molars. The skull and mandible were markedly affected, 
other bones being normal. Christian (1920) reported a case of a 5-year-old girl 
who was well until 3 years of age, when her teeth began to decay and her gums 
became sore. At 5 years of age there were extensive bony defects of the skull, 
ilium, and ischium, exophthalmos, diabetes insipidus, and loose teeth and swollen 
gums. Merritt and Paige (1933) reported a case of a 3-year-old boy who was 
seen with a chief complaint of sore mouth which started at 1 year of age with 
a constant drooling and sponginess and bleeding of the gingivae. The teeth 
became decayed and loose and could be easily pulled out. At 2 years of age he 
was admitted to the hospital and finally discharged with a diagnosis of xan- 
thomatosis, Vincent’s angina, and acute follicular tonsillitis. All his teeth at 
this time were missing except his upper incisors which were loose and unhealthy, 
his gums being soft, irregular, and retracted. The mandible was markedly in- 
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volved with several large irregular areas of diminished density in the body of 
the mandible on the right. Many tooth buds, both temporary and permanent, 
had been lost. 

Davison (1933) reviewed 49 eases of Hand-Schiiller-Christian disease 
reported in the literature up to 1933 and added one of his own. Of these 49 
cases, 17 (34 per cent) gave among their chief complaints gingivitis, loose teeth, 
falling out of teeth, or sore mouth. In his own ease presentation, a 22-year-old 
man had had a pain in an upper right molar tooth and the offending tooth was 
extracted. The sockets failed to heal and exuberant granulations appeared. Fol- 
lowing this, most of his teeth became loose and fell out. Two years later, he had 
a jaw resection for a ‘‘so-called multilocular evst,’’ and the postoperative diag- 
nosis was ‘‘granuloma or neoplasm of the reticulo-endothelial system.’’ Three 
months following the resection, the granuloma recurred. He was seen by Davison 
five vears after his original complaint of sore teeth had started, and at this time he 
complained of polyuria, polydipsia, discharge from left ear, sinus of right thigh, 
and fistula in ano. At this time, a proper examination and evaluation of the 
patient’s condition revealed that he was suffering from Hand-Schiiller-Christian 
disease and had the findings of bony defects of skull, femur, and sacrum, dia- 
betes insipidus, no exophthalmos, female distribution of hair, discharge from 
both ears, and other local lesions. Treatment was instituted and he was dis- 
charged somewhat improved, only to be readmitted one year later with increase 
in severity of the disease, death ensuing two months following, of pulmonary 
infection. 

This case is of great interest for many reasons: 

1. The disease was evidenced primarily by the patient’s chief complaint of 
a sore tooth with progressive loosening of teeth to the point where most of them 
fell out. This symptom should well be kept in mind as a factor in diagnosis 
of cases of this type. 

2. Following numerous extractions, there was a failure to heal at the extrac- 
tion site. This always requires explanation and further investigation. 

3. Failure to recognize delaved or absent healing and the lack of a proper 
biopsy resulted in a serious and mutilating operation of jaw resection, whereas 
this might have been avoided had proper care, judgment, and diagnostic acumen 
been used. 

4. The patient developed neurologie complications which were evidenced 
about sixteen months after the first diagnosis was made. These consisted of 
horizontal nystagmoid twitches, peripheral paralysis of the left side of the face, 
and loss of taste over the left anterior two-thirds of the tongue. On a later 
admission, the neurologic complications were much worse and more numerous, 
and ineluded, among others, hypalgesia, thermohypesthesia, and hypesthesia 
over the distribution of the left fifth nerve, impaired taste of the anterior two- 
thirds of the tongue, peripheral paralysis of the left side of the face, slight in- 
volvement of the left eighth nerve, and polvuria and polydipsia. These symp- 
toms are explained by the sections demonstrated on autopsy in which there were 
(1) seattered demyelinated plaques affecting the nerve tissue at the origin of 
the trigeminal nerve at the side of the pons, giving the svmptoms referable to 
the fifth nerve; (2) demvelinated plaques affecting the origin of both the sensory 
and motor divisions of the seventh nerve emerging at the lower border of the 
pons, giving the facial paralysis and loss of sense of taste at the left anterior 
two-thirds of the tongue, since the taste buds in this area are supplied by the 
chorda tympani nerve which is derived from the sensory root of the facial nerve; 
(3) diabetes insipidus caused by invasion of the hypophysis by typical foam 
cells. 

5. Neurologic findings of affected brain tissues have shown that any part 
of the brain may be affected by the disease. Davison reported scattered plaques 
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of demyelinization in the white matter of most of the cerebral convolutions, in- 
volvement of the capsule of the hypophysis with typical foam cells, and patchy 
destruction of myelin sheaths of the axis cylinders of ganglion cells of the tuber 
cinereum. 


Other Manifestations—Many other authors have reported cases of Hand- 
Schiller-Christian disease with manifestations of various types. Grady and 
Stewart (1934) presented a case of a 3-year-old girl who complained of pain, 
tenderness, and discharge from both ears, and a partial facial paralysis on the 
left side which cleared, but which later beeame complete and permanent. Rosen- 
wasser (1940) reported a 50-year-old woman with a chief complaint of gradual 
onset of pain and deafness in the left ear of four years’ duration and episodes 
of transitory facial paralysis of four months’ duration. She had a seropurulent 
discharge from the left ear, and her tongue was deviated to the left side and 
there was some atrophy of the left half. A radical mastoidectomy was per- 
formed and intensive x-ray therapy instituted. One year Jater bony deposition 
was evidenced, and three years after that it had filled in completely and the 
facial paralysis had disappeared. Freund and Ripps (1941) reported a case of 
a 7-week-old infant who at that time was first seen to have a ‘‘lump”’ in the 
left groin. At 5 months there was enlargement of the cervical, axillary, and 
mediastinal nodes. The skull plates were negative at 7 months of age but 
revealed multiple extensive defects at 11 months. Exophthalmos and diabetes 
insipidus were absent throughout the disease, and at 24 months the patient died 
of an intercurrent infection. It is interesting to note that within four months 
extensive lesions of the skull had developed, the first x-rays being entirely nega- 
tive. Negative findings of exophthalmos and diabetes insipidus do not negate 
a diagnosis of Hand-Schiiller-Christian disease since these symptoms depend on 
pituitary or orbital involvement which does not necessarily have to oceur. The 
enlargement of lymph nodes in this case was the first clinical finding, the 
characteristic skeletal changes becoming apparent later. 

Pulmonary fibrosis occurs rarely in Hand-Schiiller-Christian disease and 
suggests that the disease is of long standing. Currens and Popp (1943) reported 
such findings. A diagnosis of tuberculosis has first been made in many eases. 
Hand (1921) questioned a diagnosis of tuberculosis on the basis of autopsy 
findings of yellow masses in the kidneys on his 3-year-old patient in relationship 
to the triad of symptoms he found. <A diagnosis of chronic hyperplastic tuber- 
cular lymphadenitis was made on a patient of Freund and Ripps (1941) which 
was later shown to be Hand-Schiiller-Christian disease. In a case report by 
Troxler and Niemetz (1946) a 35-vear-old man had had all his teeth extracted 
twenty years previously because they were loose and began to fall out. A 
diagnosis of ‘‘trench mouth’’ had been made at that time. Six years following 
he complained of extreme thirst, frequeney of urination, and pains in the lumbar 
region and right thigh. He develoved pains in his chest and shortness of breath. 
A diagnosis of tuberculosis and osteitis fibrosa cystica was made, but these were 
later ruled out. X-rays were negative at first but subsequently revealed numer- 
ous cystic areas involving many bones, and a marked fibrosis of the lungs. 


X-ray Appearance, Diagnosis, Prognosis, and Treatment.—The diagnosis 
of Hand-Schiiller-Christian disease is perhaps most frequently made by the 
presence of defects in the skull or pelvis. In the skull, the lesions by x-ray are 
irregular, but distinctly and sharply demarcated, presenting a geographical 
appearance. They involve the inner table of the skull more than the outer table 
(Sosman, 1930). The external swelling does not compare to the defects seen 
roentgenographically, and would thus serve as an aid in the differential diagnosis 
of a primary or metastatic lesion. If teeth are present the lesion in the jaws 
may progress to involve many or all the teeth, causing marked inflammation 
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and loosening and simulating advanced periodontoclasia (Fig. 2). The x-ray 
appearance plus the presence of xanthoma cells (foam cells) in biopsy aid in 
establishing a diagnosis of Hand-Schiiller-Christian disease. 

The prognosis of this disease varies with the age of the patient and the 
extent of involvement of various structures. In children, when the syndrome 
is present, there is a mortality of 35 per cent (Glatt, 1946). If the liver, lungs, 
or brain are involved, the prognosis is graver. Christian’s patient survived 
twelve years, and Schiiller’s, sixteen years. Since many of these cases have 
spontaneous remissions, and since some of them may be either cured or held 
under control if not too far-advanced, the prognosis is far better than for almost 
any malignant neoplasm. 

The treatment for the disease has not been too encouraging. A low-fat diet 
and endocrines have been tried; but perhaps the most successful form of treat- 
ment to the bone lesions has been roentgen therapy. Sosman (1932) stated that 
x-ray therapy gives uniformly good results as far as the local bone lesions are 
concerned, the effect being local and specific. He stated that evidently the bone 
matrix has not been destroyed, since when the lesions have healed they are 
roentgenographically indistinguishable from the normal surrounding bone. He 
reported the effects of x-ray treatment on a case presented by Cignolini in which, 
among other findings, there were cystic areas of the mandible, marked gingivitis 
and stomatitis, and loosening of the teeth. Cignolini used half an erythema 
dose to each jaw thirteen days apart, repeated the following month. Improve- 
ment was evident in three weeks, and there was a prompt disappearance of the 
gingivitis and stomatitis, and the teeth which previously were falling out became 
firm and stable. 





Fig. 2.—X-rays of case of Hand-Schiiller-Christian disease showing diffuse involvement of 
alveolar bone in mandibular incisor area. 


It would thus appear that x-ray therapy is at present the best way of 
controlling or perhaps eliminating the local bone lesions. However, this has no 
effect upon the underlying nature of the disease, and while spontaneous remis- 
sions may oceur, perhaps the most that can be hoped for is a stemming of the 
progress of the disease. 


Histologic Relationship Between Eosinophilic Granuloma and Hand- 
Schiiller-Christian Disease 
Histologically, eosinophilic granuloma has a characteristic appearance. The 
basic cells are histiocytes which usually are spread out in sheets. These have 
large pale nuclei and an abundance of cytoplasm. Interspersed and superim- 
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posed upon these are usually a large number of eosinophiles, often in clumps. 
Plasma cells, their nuclei showing a ‘‘spoke-whee!’’ arrangement, are occasionally 
seen. Multinucleated giant cells and foci of lymphocytes may be present, and 
central areas of necrosis sometimes evident. The stroma is fairly vascular (Figs. 
3 and 4). 


Fig. 3. 





Fig. 4. 


Fig. 3.—Low-power photomicrograph of a case of eosinophilic granuloma showing histio- 
cytes spreading in sheets and a large number of eosinophiles, often in clumps. 

Fig. 4.—High-power view of Fig. 3 showing histiocytes, eosinophils, and some plasma 
cells. The histiocytes have large nuclei and abundant cytoplasm; the plasma cells, less cyto- 
plasm, with chromatin in nucelus arranged in “spoke-wheel” fashion. The eosinophiles appear 
as black dots. 
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Fig. 6. 


Fig. 5.—Low-power photomicrograph of case of Hand-Schiiller-Christian disease showing 
invasion of periodontium by histiocytes, many of which contain lipoid material (cholesterol 
esters). Same case as Fig. : 

Fig. 6.—High-power view of Fig. 5 showing typical ‘“‘foam cells” (histiocytes infiltrated 
with lipoid). The stroma is infiltrated with histiocytes and some lymphocytes. Some fibrous 
tissue ingrowth is evident. 








912 QUARTERLY REVIEW OF LITERATURE 


In Hand-Schiiller-Christian disease, many of the histiocytes take up lipoid 
(cholesterol esters) forming the typical ‘‘foam cells.’’ The stroma is infiltrated 
with histiocytes and some lymphocytes. The eosinophiles have disappeared and 
= is an ingrowth of fibrous tissue giving a distinctive appearance (Figs. 5 
and 6). 

It has been previously brought out that many authors consider that eosino- 
philic granuloma, Letterer-Siwe’s and Hand-Schiiller-Christian diseases are 
differences in degree and progress of the same underlying basic disorder. Mallory 
(1940) commented on a case in which he received a specimen ‘‘unlike anything 
we have observed before.’’ Histologic sections showed a ‘‘granulomatous process 
with a good deal of fibrous tissue and a great many foci of giant cells, which 
tended to be clumped in tubercular foci, and an enormous number of eosino- 
philes.’’ Tuberculosis was ruled out, as there was no easeation, and syphilis 
also, due to the large number of eosinophiles. Diagnosis was made on reference 
to unpublished articles by Lichtenstein and Jaffe and Otani and Ehrlich, which 
authors agreed to call it eosinophilic granuloma. 

Lichtenstein and Jaffe (1940) first introduced the term of eosinophilic 
granuloma to describe this lesion which did not to them suggest any classified 
disease of bone, either inflammatory or neoplastic. It was called this because of 
the eosinophilic appearance, with the knowledge that its basie cells were histio- 
cytes, and with the presumption that this lesion may conceivably have repre- 
sented a virus granuloma. Otani and Ehrlich (1940) reported four case of 
solitary granuloma of bone in young individuals which were characterized histo- 
logically by tissue composed mainly of histiocytes interspersed with varying 
amounts of eosinophiles. Some lesions showed varying degrees of fibrosis which 
was looked upon as a manifestation of greater age of the lesion. In a few 
instances, some of the histiocytes assumed the appearance of lipophages; but 
tests for doubly refractile fat were negative and the lesions seemed easily 
separable from those of Hand-Schiiller-Christian disease. 

Mallory (1942) pointed out that from histologic and pathologie studies it 
was difficult to separate these diseases into distinct and separate entities, and 
that each disease showed fundamentally the same granulomatous nature. In 
the examination of histologic specimens, every grade of transition could be 
noted between Letterer-Siwe’s and Hand-Schiiller-Christian diseases. Letterer- 
Siwe’s disease is so rapidly progressive that there usually is not time for lipidiza- 
tion of cells to oceur, although there have been cases reported which clinically 
have been diagnosed as Letterer-Siwe’s disease and in which the destructive 
lesions in bones showed lipoid deposits and were indistinguishable from Hand- 
Schiiller-Christian disease. The older the infant, the more chronic the disease, 
and the more it begins to merge with Hand-Schiiller-Christian disease and show 
the lipoidal degeneration in the cells. By the age of 3 or 4 chronicity is the 
rule, with Hand-Schiiller-Christian disease being the clinical diagnosis. 

Farber’s studies (1941) of ten children whose progress had been noted over 
a period of three to ten years revealed that histologically the nature of eosino- 
philie granuloma is the same as that of Letterer-Siwe’s and Hand-Schiiller- 
Christian diseases, and that this lesion represents a variation in ‘‘degree, stage 
of involvement and localization of the same basic disease process.” His pathologie 
examinations revealed a granulomatous process with a significant eosinophilia 
in most but not all cases. Areas of necrosis were evident, but no evidence of 
infection by bacteria or virus could be demonstrated. Large mononuclear phago- 
eytes dominated the picture. 

Lichtenstein (1941) at this time felt that eosinophilic granuloma of bone 
was a separate disease entity from Letterer-Siwe’s and Hand-Schiiller-Christian 
diseases and should not be classified with them. He gave as his reasons that (1) 
the histologic picture was different from the latter two diseases. The presence 
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of isolated foam cells in lesions of eosinophilic granuloma was not, in his opinion, 
enough to establish the link, and the eytology of the lesions was different from 
that of the other two diseases. In eosinophilic granuloma, the eosinophilia at 
times is so great as to simulate micro-abscess formation and the macrophages 
contained phagocytosed red blood corpuscles, eosinophiles, and iron pigment, 
indicating that they were not primarily lipophilic macrophages even though 
they take up some at times. (2) The clinical picture was different in that 
lesions of eosinophilic granuloma developed rather rapidly and were usually 
associated with a mild febrile reaction, pain, and eosinophilia in many cases. In 
eases of multiple lesions, they seemed to appear all at once, which is not true 
for Hand-Schiiller-Christian disease. Jaffe (1941) was also at variance with 
Farber, and he believed eosinophilic granuloma to be a separate disease entity, 
since in his cases the lesions did not show ‘‘collections of foam cells, fibrous 
tissue reaction to the lesion, walling-off reaction of the bone around the lesion, 
or any other features which pathologists in the past recognized as belonging to 
the pathological anatomy of Hand-Schiiller-Christian’s disease.’’ 

Otani (1940) was also of the opinion that these were separate disease en- 
tities since none of his eases of solitary granuloma showed lipid cells, and the 
clinical course was entirely different from Hand-Schiiller-Christian disease. 

Farber (1944) stated that the previous conception of the classification of 
Hand-Sehiiller-Christian, Niemann-Pick, and Gaucher’s diseases as disturbances 
in lipoid metabolism is no longer tenable. Gaucher’s and Niemann-Pick diseases 
may represent an intracellular disturbance in lipoid metabolism, but Hand- 
Schiiller-Christian disease is one in which the results may be a fibrosis or the 
accumulation of numerous cholesterol-laden phagocytic cells in various tissues of 
the body, and this disease is believed to be basically the same as eosinophilic 
granuloma and Letterer-Siwe’s disease. 

Green and Farber (1942) showed that certain older lesions of eosinophilic 
granuloma histologically blend almost imperceptibly with those of Hand- 
Schiiller-Christian disease. They presented a case report of a 214-year-old boy 
who had the typical clinical symptoms of Hand-Schiiller-Christian disease, i.e., 
multiple skull defects, exophthalmos, diabetes insipidus, and stomatitis. The 
x-ray examination of the lesions was indistinguishable from that of cases of 
eosinophilic granuloma. Histologically, biopsy specimens from a lymph node 
and gingival tissues revealed a marked and almost indistinguishable similarity 
between these and the other specimens of cases of eosinophilic granuloma. The 
process was a granulomatous one with many eosinophiles and lipid-laden cells. 
The lesions responded to x-ray treatment in an amazingly similar manner, 
namely, by regression, with the appearance of new lesions in other areas. These 
authors brought out the point that the original nature of eosinophilic granuloma 
was that of an abundance of strands of histiocytes with a predominating element 
of eosinophiles which gave the lesion a distinctive picture microscopically. As 
the lesion progressed and underwent resolution the eosinophiles disappeared and 
large vacuolated mononuclear cells predominated, with the beginning ingrowth 
of connective tissue. These mononuclear cells, at first vacuolated, took on the 
appearance of typical ‘‘foam cells’’ due to lipidization, and gradually these 
cells and the mononuclear cells were replaced by connective tissue and then by 
bone. : 

Lichtenstein and Jaffe (1944) stated that this sequence of transition as 
described by Green and Farber may be true, but that these writers failed to 
substantiate their claims by microseopie presentation. Their feeling is that even 
if the foregoing is true of some cases, it is not necessarily so in all, and they 
cited a case in which evidence leaned toward multiple bony lesions of eosinophilic 
granuloma which healed by resolution rather than through the stages of lipid- 
ization and connective tissue scarring. They feel that no disease should be 
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classified as Hand-Schiiller-Christian disease unless at least some of the lesions 
have the character of a lipogranuloma. As far as the picture of the original 
lesion is concerned with reference to searring and lipidization, the cases which 
they examined were in the lipogranulomatous stage, and they could only surmise 
as to what the original picture was. They reasonably assumed, however, that 
the bony lesions originally resembled eosinophilic granuloma. They stated that 
the disease produces only local symptoms and is characterized histologically by 
the presence of strands of histiocytes intermingled among which are a varying 
number of eosinophiles which produce a characteristic picture. In Letterer- 
Siwe’s disease, the lesions show collections of histiocytes which early may pre- 
sent varying numbers of eosinophiles and later a fibrous scarring and a trans- 
formation of many histiocytes into lipophagie foam cells. Thus the disease may 
early simulate eosinophilic granuloma and in the more chronic and protracted 
course simulate Hand-Schiiller-Christian disease. 

Jaffe and Lichtenstein (1947) agreed that there probably was a relationship 
between eosinophilic granuloma, Hand-Schiiller-Christian and Letterer-Siwe’s 
diseases. However, they felt that there should at least be a clinical distinetion 
between them, since when one has a solitary bony lesion of eosinophilie granu- 
loma with no soft tissue or visceral involvement, this may heal uneventfully 
with curettage or x-ray; whereas a similar lesion of Hand-Schiiller-Christian 
or Letterer-Siwe’s diseases can present a markedly different clinicoanatomic 
course. Even though investigators as Holm, Teilem, and Christensen (1944) and 
treen and Farber (1942) had postulated on the lipophagie conversion and 
eventual healing of lesions of eosinophilic granuloma, Lichtenstein and Jaffe had 
not been able to demonstrate this in their eases. They felt that even if this 
were so, a distinction between these diseases should be recognized, as the clinical 
course pursued is entirely different. 

Thannhauser (1947) presented a classification of the terminology used to 
describe what has been called eosinophilic granuloma and Hand-Schiiller-Chris- 
tian disease. He is of the opinion that these are not two separate disease en- 
tities, but rather two different phases of the same disorder. Any attempt to 
describe them as separate disorders is not warranted. He stated that the studies 
of Farber and his co-workers and of Holm, Teilem, and Christensen helped 
establish the designation of eosinophilic granuloma as applied to the Hand- 
Sehiiller-Christian svndrome, as well as the solitary lesions of bone and gener- 
alized lesions in other organs classified as ‘‘lipid granulomatosis. ”’ 

Many other authors coneur in the opinions of Green and Farber and Mallory 
and Thannhauser that these diseases represent variations in degree and phase 
of the same basic disorder which is a disturbance of cellular metabolism of the 
reticuloendothelial system (Straus, 1948; Gross and Jacox, 1942; Versiani, 
Figueiro, and Junqueira, 1944; Schuknecht and Perlman, 1948; Layman and 
Sevenants, 1948; Mellbve, 1948). Love and Fashena (1948) and Thoma (1943) 
presented cases of patients who had mandibular lesions from which biopsies were 
taken and a diagnosis of eosinophilic granuloma made. Both these patients later 
developed diabetes insipidus. It was assumed that this represented a progression, 
confirmed by further biopsy, from eosinophilic granuloma to Hand-Schiiller- 
Christian disease and was just a further manifestation of the same underlying 
disorder, the one being a nonlipoid stage, the other showing lipoid infiltration. 


Differential Diagnosis 


The roentgenographic appearance of eosinophilic granuloma in the skull 
and long bones is that of round, oval, or irregular, single or multiple lesions 
which give a punched-out effect. They are sharply defined with no primary 
bone reaction except perhaps in the healing stages. It may erode the cortex 
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in long bones, but this is not frequent (Hamilton and associates, 1945). Thick- 
ening in the long bones may be present. The destruction of bone is infiltrative 
rather than invasive. The cortex may be decreased in thickness as the lesion 
grows, and may sometimes become perforated and occasionally expanded. 

Since this x-ray picture may simulate many other conditions, for a definite 
diagnosis a biopsy should be taken. In a differential diagnosis, one must con- 
sider (1) multiple myeloma, (2) metastatic tumors, (3) inflammatory lesions, 
(4) osteitis fibrosa cystica, (5) solitary bone cysts, (6) tuberculosis, (7) syph- 
ilis, (8) osteogenic sarcoma, (9) giant cell tumor, (10) Ewing’s tumor (11) 
osteomyelitis, (12) fibrous and chondredysplasias, and (13) neurofibromatosis. 
These conditions may be ruled out by taking a biopsy specimen and doing the 
necessary laboratory studies, and by noting the variations in clinical symptoms 
and x-ray appearance of these lesions. 

In the jaws, eosinophilic granuloma may simulate advanced periodonto- 
clasia due to the marked resorption of the alveolar bone when teeth are present, 
or may be suggestive of any of the lesions enumerated previously herein. Here 
again, a biopsy is indicated to determine its exact nature. 


Summary 


Eosinophilic granuloma of bone is a benign, localized, single or multiple 
lesion oceurring usually in younger individuals, and is characterized roentgen- 
ographieally by round, oval, or irregular, sharply demareated areas of radio- 
lucency. The lesions may occur in any bones except those of the hands and 
feet. In the jaws, the lesions may simulate bone cysts, metastatic lesions, mul- 
tiple myeloma, and other tumors or diseases, or may appear like advanced 
periodontoclasia if the teeth are involved. The constitutional symptoms are 
usually not marked, and may manifest themselves as fever, anorexia, malaise, 
headaches, and localized pain, tenderness, and swelling over the affected area. 

The etiology is unknown, although it has been considered to be on an in- 
feetious or a traumatie basis. The laboratory findings are usually negative and 
present no characteristics typical of the disease. 

The oral symptoms vary depending upon the degree and extent of involve- 
ment of the jaw and supporting structure of the teeth. The symptoms are 
usually pain, loose teeth, sore mouth, fetid breath, pus from mouth, and swelling 
of the gingivae. Diagnosis is usually established on biopsy, and treatment may 
be complete excision, x-ray therapy, or a combination of both. Some lesions 
regress spontaneously. 

Eosinophilic granuloma is now regarded to be closely related to Letterer- 
Siwe’s and Hand-Schiiller-Christian diseases and is believed to represent only 
a difference in degree and progress of the same underlying basic disorder of 
cellular metabolism. Letterer-Siwe’s disease is considered the acute, eosinophilic 
granuloma the early, and Hand-Schiiller-Christian disease the chronic more pro- 
tracted course of the disturbance. 

Although the prognosis of eosinophilic granuloma as such is good, it should 
be guarded, since the possibility of its developing into Hand-Schiiller-Christian 
disease exists. 

Conclusions 

1. A description of eosinophilic granuloma of bone and its relationship to 
Hand-Schiiller-Christian and Letterer-Siwe’s diseases is presented. 

2. This paper is based on previously reported studies of 68 cases of eosino- 
philie granuloma, thirty-nine of Hand-Schiiller-Christian disease, and two of 
Letterer-Siwe’s disease. 

3. The oral symptoms and findings of eosinophilic granuloma are empha- 
sized. All eases in the dental literature up to July, 1949 (twelve in number), 
are discussed and reviewed. 
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4. The roentgenographic appearance of jaw lesions and lesions elsewhere 
in the skeleton is brought out. 


5. The histology and pathology of the lesions are reviewed, and the differ- 
ential diagnosis discussed. 

6. The etiology, symptomatology, diagnosis, prognosis, and treatment are 
included as an aid to better understanding of what the nature of the disturb- 
ance is. 


Several points are worth stressing for added emphasis : 


1. A biopsy should be taken, wherever possible, of any suspicious lesion 
of bone or soft tissue. It is only by this means that a definitive diagnosis can 
be made. 

2. In eases of spongy gingivae, loose teeth, marked periodontal disease, or 
questionable cysts of the jaws of unknown etiology which do not respond to 
ordinary treatment, eosinophilic granuloma and Hand-Schiiller-Christian dis- 
eases should be considered. 


3. In every case of delaved healing following extraction of teeth, a satis- 
factory explanation must be given as to why no healing is taking place, and the 
necessary procedures instituted to determine the cause. 
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SUPPORTIVE TREATMENT 


The Effect of Dramamine Upon Postoperative Nausea and Vomiting. A. Rubin and Helen 
Metz-Rubin. Surg., Gynec. & Obst. 92: 415, April, 1951. 


Nausea and vomiting, particularly from the patient’s viewpoint, are often the most 
distressing sequelae of a surgical procedure. Any measure which would reduce their inci- 
dence or severity would be welcome. 

The mechanism of postoperative nausea and vomiting may be in part similar to that 
of motion sickness. ‘The latter is generally accepted as being due to vestibular stimulation 
and responds to Dramamine (8-dimethylaminoethyl benzohydryl ether 8-chlorotheophyl- 
linate) to some degree. Vestibular stimulation may also initiate postoperative vomiting 
or increase its severity. For example, postoperative vomiting not infrequently may be 
precipitated or aggravated in a patient by his transferal from an operating table to a 
litter, by the patient’s turning in bed, assuming an upright position, or rolling or tossing 
his head. Furthermore, postmorphine vomiting related in part to changes in vestibular 
function is decreased by Dramamine. 

Every other patient (completely unselected) received 100 mg. of Dramamine by 
mouth forty-five to sixty minutes before the hypodermic administration of the preanes- 
thetie medication. Approximately 80 per cent of the treated group received 100 mg. of 
Dramamine orally or rectally after they had reacted from anesthesia (thirty minutes to 
two hours). 

No subject was aware that a special study was in progress. The majority of patients 
received as preanesthetic medication 8 to 10 mg. of morphine sulfate and 0.4 mg. of 
scopolamine hydrobromide. 

In a controlled study of 250 unselected surgical patients, the use of Dramamine 
(8-dimethylaminoethyl benzohydryl ether 8-chlorotheophyllinate)- resulted in a significant 
decrease in the total incidence and severity of postoperative vomiting. Side actions of 
the drug appeared to be minimal. 


T. J.C. 


Absorption and Clinical Use of Penicillin Preparations Given in Large Oral Doses. Paul 
Bunn, E. R. Caldwell, Charles Adair, Mark Lepper, and Harry Dowling. J. A. M. A. 
144: 1540, Dee. 30, 1950. 


A study of the absorption and clinical use of preparations of penicillin given dis- 
continuously in large doses by mouth is presented by Bunn and his associates. Forty 
normal or convalescent hospital subjects were given 200,000 to 500,000 units of penicillin 
in a variety of vehicles after an overnight fast, and serum concentrations of penicillin 
were determined periodically over an interval of eight hours. In approximately 50 per 
cent of the patients receiving 500,000 units, concentrations above 0.03 unit of penicillin 
per cubic centimeter of serum were noted at the end of eight hours. 

A total of 104 patients with infections were treated. In 94 of the patients (90 per 
cent), satisfactory therapeutic response after 500,000 units of penicillin given twice or 
three times daily was observed, and in six others (6 per cent) somewhat slower than 
expected resolution of the infectious lesions occurred. Complete cure eventually took 
place in the latter patients without change in therapy. 
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Regimens in which at least 500,000 units of the drug are administered twice or three 
times per day are feasible in most cases in which penicillin is indicated, except bacterial 
endocarditis, meningitis, and staphylococcie sepsis. In the staphylococcie sepsis and in 
certain other infections in which high serum levels of penicillin are required, or in which 
the drug cannot easily penetrate into the involved area of inflammation, oral therapy is 
not advocated. 

Oral therapy in the majority of cases of infections caused by microorganisms sus- 
ceptible to penicillin is safe, easy, and reasonably inexpensive. When the drug is given 
only twice or three times a day, scheduling of doses to avoid meals is no longer a problem. 


7.3. G 


Aureomycin—Clinical Toxicity; Prothrombin Effect. J. M. Meyer. J. Lab. & Clin. Med. 
36: 965, December, 1950. 


Twenty-five cases of various types of unselected disease were studied to determine 
the toxicity of aureomycin. Eleven cases manifested toxicity, Nausea was the most 
common reaction occurring alone in five cases, and in conjunction with vomiting, diarrhea, 
headache, or skin rash (pruritic folliculitis) in the remaining six cases. All responded 
readily to symptomatic therapy. 

Twelve cases were available for study of effect on prothrombin level. In six in- 
stances, two of which were brucellosis, two of ulcerative colitis, one of furunculosis, and 
one of infectious mononucleosis, the prothrombin level remained within normal limits 
before and after aureomycin therapy. Prothrombin levels rose in three cases after the 
administration of aureomycin; these included one of empyema, one of ulcerative colitis, 
and one of diffuse collagen disease. Essentially static levels were noted in another case 
of ulcerative colitis with homologous serum jaundice (liver function tests markedly 
abnormal), in which prothrombin levels ranged from 65 per cent to 67 per cent before 
and after aureomycin. In a case of acute hepatic necrosis and malignant lymphoma 
(markedly abnormal liver function tests), the low level of prothrombin, 33 per cent, noted 
before aureomycin remained essentially unchanged throughout and after therapy. De- 
crease in prothrombin level from 72 per cent to 56 per cent was noted during aureomycin 
therapy in a case of ulcerative colitis with duodenal ulcer. In a patient with massive 
pulmonary thrombosis receiving aureomycin for a few days prior to death, the prothrombin 
level fell sharply from 69 per cent to 14 per cent, with development of rapidly deepening 
jaundice. Liver function tests were not available. In all cases, except as noted, liver 
function tests performed were normal. 

It is suggested by this brief study that the chief clinical manifestation of the 
toxicity of aureomycin is nausea. Diarrhea and vomiting occur less frequently and re- 
spond readily to symptomatic therapy. Aureomycin apparently does not appreciably 
affect prothrombin levels, especially if liver function is normal. Dosage of aureomycin 
in this study ranged from 1 to 7 Gm. daily. 

J. Bloom. 


ANESTHESIOLOGY 


Clinical Trial of Xylocaine in Local Anesthesia. D. M. Carnegie and A. J. H. Hewer. 
Lancet 2: 12, 1950. 


Xylocaine, which was used as a local analgesic in 138 cases, is not closely related 
chemically to any of the commonly used local analgesics. It produces satisfactory surface 
analgesia, infiltration analgesia, and regional nerve blocks. 

It appears that this drug does not constrict or dilate the vessels, neither does it 
dilate the pupil nor produce mistiness of the cornea. With nerve blocks it was observed 
that Xylocaine abolished tactile as well as pain transmission. The motor paralysis pro- 
duced by Xylocaine was much more complete than that produced by other local analgesics. 
Unwanted side effects were rare. No tissue irritation, either immediate or late, was 
noted. In a concentration of 0.5 per cent with adrenaline it produced almost as long an 
analgesia as 2 per cent solutions. 
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The findings suggest that Xylocaine. compares favorably with most analgesics in 
common use, and in the writers’ view this substance merits further investigation. 
e. J. G. 


ORAL ROENTGENOLOGY 


Studies of Radiogallium as a Diagnostic Agent in Bone Tumors, W. C. Mulry, and H. C. 
Dudley. J. Lab. & Clin. Med. 37: 239, February, 1951. 


Laboratory studies of the pharmacology and biochemistry of gallium have shown 
that radiogallium is selectively localized in osteoid tissues and particularly in centers of 
osteogenesis. 

The purpose of the present study was (a) to develop methods for the localization of 
Ga in the human body, by an externally positioned Geiger tube, and (b) to determine the 
degree of localization of Ga in patients with neoplastic lesions involving bone. The 
present study reports results of the study of eighteen cases of primary and secondary 
bone malignancies. 

Intravenous tracer doses of Ga citrate have been selectively concentrated in the 
osteoid lesions, both osteogenic and osteolytic, in fifteen of eighteen cases of primary and 
secondary bone malignancies. 

Concentration of Ga in malignancies involving bone approaches twenty times that 
found in the adjacent bone. 

Early metastases to bone have been identified through the use of tracer amounts of 
Ga before changes could be identified by x-ray film study. 

J. Bloom. 


ORAL PATHOLOGY 


The Chemistry of Fluorides and Its Application to Dental Practice. C. Dillon. Dent. 
Mag. & Oral Topics, December, 1950. 


The author states and demonstrates by chemical experimentation that soluble 
fluoride will react with calcium in whatever form or physical state it is found, and when 
once calcium fluoride is formed, no further reaction occurs. 

The author further states that since calcium fluoride is soluble to the extent of 16 
parts per million it should be appreciated that the percentage of fluorine in drinking 
water cannot be used as a yardstick to measure or predict either the amount of mottling 
of teeth or bone or the measure of the resistance of teeth to the acids of fermentation, 
for since calcium fluoride cannot bring about these results, then it can only be due to 
soluble fluorides, or fluorides capable of combining with calcium of teeth and bone; and 
when both caleium fluoride and sodium fluoride are in complete solution, it would be an 
extremely difficult, and indeed almost impossible, task by ordinary analytical methods to 
say just what portion is calcium fluoride and what portion is sodium fluoride, 

It is then suggested by the author that water that is to be fluoridated first be 
analyzed for its calcium content and a sufficient amount of soluble fluoride be added to 
the water to convert this to calcium fluoride and still leave the desired percentage of 
soluble fluoride. 

The author points out that the use of soluble fluoride in the drinking water may 
result in depletion of the individual in calcium since the fluorine seems to have an 
affinity for calcium forming calcium fluoride which is inert and not available to the 
individual for metabolism. He suggests that the use of oxalates which appear to have 
the same effect on the teeth as do the fluorides would be more desirable. Small amounts 
of the oxalates can be destroyed or converted in the blood stream. Fluorides are in- 
destructible. 

Pitfalls to the topical application are pointed out as well. The author points out that 
certain areas such as that just below the contact point and deep grooves and fissures are 
not readily reached with the solution. In addition he states that the effectiveness of the 
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fluoride depends upon the perfection of calcification of the tooth. Thus those areas of the 
teeth which are poorly decalcified and need the most protection will be the most poorly 


coated by calcium fluoride. 
J. Bloom. 


Ist die Perorale Verabreichung von Kalziumlaktat noch Angezeigt. (Is There an Indication 
for the Administration of Calcium Lactate?) H. Eggers-Lura. Deutsche Zahnarztl. 
Ztschr. 5: 113, 1950. 


The author points out that the calcium metabolism has no direct influence on erupted, 
completely formed teeth. The opinion that the calcium of the teeth represents a labile 
deposit which may be drawn by the organism in a similar manner as from the spongiosa of 
the bones is as unlogical as is the therapeutic and prophylactic administration of calcium 
tablets to prevent disease of the mature tooth substance. It is not the calcium which is 
mobilized in critical periods and certain diseases but the phosphorus, the daily require- 
ments of which are 1.2 to 2.0 Gm., of which one-third is excreted in the feces and two- 
thirds in the urine. A diet which is rich in calcium and poor in phosphorus results in 
a greater fecal excretion of phosphorus and a phosphorus deficit, since the phosphorus 
forms insoluble calcium compound in the intestinal tract. Calcium in the diet or used 
as medicine, if not given in combination with phosphorus, produces in time disturbances 
of the phosphorus metabolism and a pathologie effect on the teeth because of a union with 
the protecting fluorin ions. The use of calcium and phosphorus to prevent caries is only 
recommended in the form of natural organic food, such as milk, cheese, eggs, vegetables, 
and vitamin D in combination with exercise. 

M. 


Action de la radiothérapie sur le développement des maxillaires, des germes dentaires et 
des glandes salivaires. (The Action of Irradiation Therapy on the Development of 
the Jaws, the Tooth Germs, and Salivary Glands.) M. Dechaume, J. Canhepe and 
M. Goudaert. Presse med. 20: 262, 1949. 


After a review of the various theories of mandibular growth, the authors cite Le- 
riche’s statement that bone growth can occur only in the fertile membranes or cartilaginous 
zones, Ossified zones are static. 

To prove that the mandible develops downward and forward mainly through the 
condylar activity, while the horizontal ramus grows by periosteal activity, two cases in 
which growth was arrested by irradiation therapy are cited. 

In the first case, a 19-year-old boy was found to have a facial asymmetry due to under- 
development of the right side. Soon after birth he had received x-ray irradiation therapy 
for a hemangioma at the angle of the jaw. He received 6 treatments of 300 r. each. Up 
to the fifth year no abnormalities were noted, but he received at this time 4 more x-ray 
treatments for tuberculous adenopathy of the neck. At the age of 12 years, facial 
asymmetry became noticeable and increased continuously. This was due to arrested down 
and forward growth of the mandible on the side the condyle was subjected to the irradi- 
ation. In addition, the second premolar, second permanent molar, and third molar failed 
to form. The roots of the first molar were stunted. In addition a sialogram showed 
atrophy of the parotid gland. 

In the second case, a girl 12 years old, the chief complaint was malocclusion. When 
6 months old, the patient had received 6 radium treatments for a hemangioma located at 
the commissure of the lips. In this case, in which the condyle was not irradiated, there 
was no abnormality of mandibular development, but the first premolar was absent, the 
crown of the canine was hypoplastic, there was partial agenesis of the second premolar 
which was retained below the first molar. In other words, all the teeth in the irradiated 
area were affected by the treatment, but not the jaw or the salivary glands. 

The authors conclude that irradiation treatment involving the jaws should be used 
only after careful consideration of the harmful effects that may occur, 
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The two cases illustrate the effect of irradiation therapy on the uncalcified and 
partly calcified tooth germs. In the first, odontogenesis is completely arrested; in the 
second, hypoplasia results. They demonstrate the effect of arrested growth of the condylar 
cartilage, which is followed by decreased downward (in this case 1.5 em, difference) and 
forward growth and the sensibility of the salivary glands. 


K. H. T. 


Time of Eruption of Permanent Teeth and the Time of Shedding of Deciduous Teeth. 
H. H. Stones, S. E. Lawton, E. R. Bransby, and H. O. Hartley. Brit. D. J. 90: 1, 
1951. 


This very valuable paper is the result of close collaboration of dental surgeons and 
statisticians, directed in order to establish well-founded facts regarding the times of 
eruption and shedding of teeth. Since it was impossible to observe a large number of 
children continuously, and therefore the observations punctuated by fairly irregular time 
intervals, the fallacies likely to result from such procedures were corrected statistically, 
as was also any tendency for bias introduced by the methods of interval examination. 
Other influencing factors were, for instance, the difficulty concerning the extraction of 
deciduous teeth, as the time of eruption of a permanent tooth depends to a certain extent 
on the time when its deciduous predecessor was lost. The dental survey was conducted in 
a children’s home over a period of four years, and very carefully computed tables were 
drawn up to give the requisite information. The following tables are extracted from the 
paper. It was concluded that generally the deciduous upper incisors and canines are 
shed earlier than the corresponding lower teeth. In molars, the position generally is 
reversed, There is a tendency for the right permanent teeth to erupt somewhat later than 
the corresponding teeth on the left. 

Boys shed their deciduous teeth later than girls, providing the shedding is natural. 
Permanent teeth are erupted slightly later by boys than by girls. 


SHEDDING OF DECIDUOUS TEETH ERUPTION OF PERMANENT TEETH 
Average Age—Years 
Source Present Study Source Present Study 
Tooth Boys Girls Tooth Boys Girls 
Upper 7.57 7.44 Upper 8.10 7.67 
a 1 
Lower 7.01 6.47 Lower 6.85 6.81 
Upper 8.30 8.07 Upper 8.85 8.66 
) 2 
Lower 7.99 7.49 Lower 8.12 8.05 
Upper 11.60 10.75 Upper 12.24 12.01 
¢ 3 
Lower 10.73 9.83 Lower 11,41 10.67 
Upper 11.01 10.48 Upper 10.93 10.47 
d 4 
Lower 11.32 10.63 Lower 11.40 11.43 
Upper 11.72 10.92 Upper 11.38 11.11 
e 5 
Lower 12.05 11.65 Lower — 12.12 12.01 
Upper 6.72 6.60 
6 
Lower 6.91 6.57 
Upper 12.43 12.11 
7 
Lower 12.16 12.21 
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Metabolism of Alveolar Bone. H. J. Rogers and S. M. Weidman. Brit. D. J. 90: 7, 1951. 


This article deals with the application of tracer elements to the biophysical studies 
of the metabolism of bone. Previous work of Hevesy and associates and Manly and asso- 
ciates is reviewed, wherein it is shown that phosphate enters the trabecular epiphyseal 
bone at a much faster rate than it does diaphyseal. This suggested that trabecular bone 
is more metabolically active and more labile. Such clinical information as we have sug- 
gests that alveolar bone is even more labile than metaphyseal. It was therefore deemed 
of interest to formulate a study using radioactive isotopes in order to give an indication 
of the metabolism of alveolar bone. The bones from cats, rabbits, rats, and ferrets were 
examined, 


The methods used employed the injection intraperitoneally of a known weight of 
radioactive sodium hydrogen phosphates according to the body weight of the animal used. 
Standard methods for assessing radioactivity were used, and radioactive counts were 
related to the concentration of phosphates in the extract; the results were expressed as 
counts per milligram of phosphorus divided by the dose of radioactive phosphorus adminis- 
tered per kilogram body weight of animal. 

The statistical analysis of all the results is given fully in another paper by the 
authors which is mentioned in the bibliography. A summary of the results regarding 
metabolism is given, however, and it is shown that the composition of the alveolar bone 
varies from species to species, whereas that of the femoral, diaphyseal, and metaphyseal 
bones is relatively constant. It is also shown that the rate of metabolism of the man- 
dibular molar, alveolar bone, is slower than that of the metaphysis but more rapid than 
that of the diaphysis. The results also show the not unexpected conclusions that different 
species have different rates of skeletal metabolism, and that there was a marked variation 
in the rate of skeletal metabolism between individual animals. 

P, &-2. 


The Role of Salivary Ammonia in Dental Caries. G. N. Jenkins and D. E. Wright. Brit. 
D. J. 89: 261, 1950. 


After reviewing the previous work in this field the authors felt that the evidence 
presented for the supposed inhibitive action of the ammonium ion on lactobacillus was 
insufficient and a work of investigation was embarked upon in order to corroborate if 
possible the previous researches of Kesel and associates. It was pointed out that in 
previous publications no figures had been published of the number of subjects, number of 
tests, or actual ammonia concentrations reached during incubation, and that only the 
permutit method of estimation had been used. 


It was also pointed out that Ludwick and Fosdick had reported that they had failed 
to reveal any correlation of ammonia concentration in dental plaques with caries activity. 

Very carefully controlled experiments were made by the present authors, and the 
ammonia estimations were carried out by the Conway microdiffusion method as well as 
the permutit method. On incubation of one group of salivas all produced concentrations 
of ammonia higher than the level which Kesel and associates state necessary to produce 
inhibition, and which the latter found was formed only in broth incubated with saliva 
from caries-free subjects. In fact it was found that a statistically significant result was 
obtained in which ammonia was produced in greater quantity in caries-active saliva. 
They showed that the presence of buffer has no great influence on ammonia production 
in broth incubated with either caries-active or caries-free saliva. The results disagreed 
so widely with those of Kesel and associates that confirmatory experiments were devised 
in order to assess possible reasons for the difference. These experiments were very care- 
fully controlled, but the authors were ultimately unable to explain why Kesel and asso- 
ciates found that saliva from caries-free subjects produced more ammonia on incubation 
than did the samples collected from people who were caries-active. Their own results 
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were consistent with Ludwick and Fosdick who found that no difference between the 
ammonia content of plaques from caries-active and caries-free mouths existed. 


P. A. T. 


An Investigation Into the Structure of the Pulp-Dentinal Junction. E. W. Bradford. Brit. 
D. J. 88: 55, 1950. 


A technique is described in which a layer of tissue termed the ‘‘pulp-dentinal mem- 
brane’’ can be dissected out from ground undecaleified sections of pulp and dentine. The 
membrane shows different staining reactions to the odontoblast cells, and it is suggested 
that it is chemically similar to, and continuous with, the walls of the dentinal tubules. 


. & 5. 


The Fibre-Structure at the Gingival Attachment of Deciduous Teeth. Martin A. Rushton. 
Brit. D. J. 86: 105, 1949. 


A minute histologic study of the structure, type, and attachment of connective tissue 
fibers at the gum attachment of deciduous teeth is presented. Attention is drawn to an 
area of somewhat triangular shape and of variable extent lying beneath the epithelium 
of the gingival crevice which shows on staining with van Gieson to be free of collagen. 
Foot’s silver stain shows this area to contain delicate reticulin fibers. This area free of 
collagen is also found in the absence of signs of inflammation, and it is unlikely to be an 
area in which collagen fibers have been destroyed and is probably one where they have not 
previously existed. The appearance of the reticulin fibers and of the collagen-free area 
is discussed in regard to the epithelial downgrowth. The sequence of this manifestation 
seems to be that the most superficial cementoblasts perish and new cementum formation 
there ceases. The inserted collagen fibers then disappear and the epithelium proceeds down 
onto the bare area of cementum. 

The progressive disappearance of cementoblasts, cessation of cementum formation, 
and disappearance of inserted collagen fibers in this area have usually been regarded as 
due to absorption of toxic material of the gum surface, or to the senescence of the cemento- 
blasts. In some cases, in the deciduous dentition, there is so little histologic evidence of 
intoxication or inflammation that a normal age-change seems the more probable in those 
eases. The small area where collagen attachment has been lost is also filled with reticulin 
fibers, some of which are attached to the epithelial downgrowth, and this must be new 
formation since the epithelium itself in this situation is a new formation. 

The zone free of collagen fibers next to the epithelium under the gingival crevice 
appears to be a normal structure and must be clearly distinguished from that other col- 
lagen-free zone immediately deep to the down-growing edge of the epithelial attachment. 

It is pointed out that any agent such as a proteolytic enzyme which brings about 
dissolution of the collagen fibers appears to be of a kind which does not promote the 
destruction of reticulin fibers. 

e. A, Ss. 


ORAL MEDICINE 
Primary Hyperparathyroidism. Peter Heinbecker. S. Clin. North America 30: 1315, 1950. 


The disease is divided into three clinical types: (1) the classical form with the 
typical skeletal changes of osteitis fibrosa cystica predominating, (2) the osteoporotic 
form with generalized skeletal demineralization, and (3) the metastatic type with calcifi- 
cation in the soft tissues, especially in the kidneys. 

The symptoms are (1) those due to hypercalcemia, (2) those referable to the skeletal 
system, and (3) those related to the transport and excretion of calcium and phosphorus. 


z. J. G 
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Tuberculous Uuceration of the Hard Palate: Excision and Palatoplasty. Irving Meyer and 
C. C. Thomas. Arch. Dermat. & Syph.. 63: 394, March, 1951. 


‘A, A., a Negro aged 24 years, on Sept. 21, 1949, punctured his palate with a fish 
bone. Three or four days later a perforation developed. At the hospital a diamond-shaped 
perforation about 1.5 cm. in diameter was seen in the midline of the posterior third of the 
hard palate extending into the nose, so that the nasal structures, i.e., the base of the 
vomer, were visible. 

‘‘In 1944 the patient acquired pulmonary tuberculosis, for which he was treated in 
a sanatorium for one year and then discharged as having an arrested case. He contracted 
gonorrhea and primary syphilis the same year, received penicillin therapy and was told 
he was cured. Since then he has been in good health. His medical examination revealed 
no abnormality except dullness of the right lower part of the chest to percussion. 

‘The report on the biopsy, Oct. 19, 1949, read as follows: ‘Many nodules of epithe- 
lioid cells and giant cells showing central caseation.’ .Smears from the ulcer on Sept. 
23 and Sept. 28, 1949, were positive for acid-fast organisms. 

‘*On Oct. 21, 1949, excision of the margins of the ulcer was performed, and a 
palatoplasty was done at the same time. The excised marginal tissue revealed the same 
histological picture as had the previous biopsy specimen. The patient was treated with 
procaine penicillin, 300,000 units daily, from Oct. 4 to Nov. 1, 1949. He was treated with 
streptomycin from Sept. 28 (several weeks prior to surgical operation) to Oct. 31, 1949, 
and received a total of 42 Gm. Healing progressed uneventfully.’’ 


Discussion 


‘*Dr. Fred D, Weidman.—Is the diagnosis proved for tuberculosis? Why was syphilis 
excluded? In the photograph the perforation has such exquisitely sharp edges that it is hard 
to reconcile the picture with the reaction seen in tuberculosis. Usually there is a papilliferous 
ulcerated process around the edge. Some patients have two diseases—I wonder whether this 
patient has a syphilitic perforation with tuberculosis. 


‘*Dr. M. H. Samitz.—Was the lesion painful? 


‘*Dr. Irving Meyer (by invitation).—The patient did not complain of pain. His reason 
for seeking therapy was that he spoke with a distinctly nasal tone. He removed the fish bone 
very simply by just reaching in and withdrawing it. The perforation took place within 
two weeks of the accident. It naturally occurred to us that we would have to rule out syphilis 
or tuberculosis. The serologic tesis for syphilis and the cerebrospinal fluid examination both 
gave negative results. The roentgenogram showed the left lung clear. The right lung 
showed residual thickened pleura but no evidence of active tuberculosis. The patient had 
been treated for tuberculosis in 1944. The remaining observations were non-contributory. 
I have gone through the literature from 1850 looking for another case of tuberculosis of the 
palate with perforation and have as yet not found one. A tuberculous osteomyelitis of the 
maxilla of the alveolar border, following extraction of teeth, has been reported. I saw two 
other cases at the Metropolitan Hospital in New York, one a tuberculous antrum and the 
other a tuberculous process of the alveolar process of the maxilla, but as yet I have not seen 
any other perforation of the palate. 

7, 3. 


Gumma of Tongue. Harry Levitt and Norman E. Levan. Arch. Dermat. & Syph. 63: 405, 
March, 1951. 


, 


‘“W. D. M., a 61 year old white man, has had a ‘sore 
There is no history of primary or secondary syphilis. The lesion on his tongue has gradu- 


on his tongue for one year. 


ally increased in size and has been relatively painless. At present there is a destructive 
lesion, with a serpiginous border, involving much of the left side of the tongue. There 
is a rubbery 2.5 em. submandibular mass on the left side of the neck. No other physical 
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observations suggesting syphilis are present. The Kahn and Kolmer serologic tests for 
syphilis gave strongly positive reactions, while observations on spinal fluid examination 
were normal. The patient has received three intramuscular injections of 2 c.c. of bismuth 
subtartrate during the last two weeks, and there has been a noticeable improvement in 
the tongue lesion.’’ 


Discussion 


‘‘There is a positive serologic reaction and a strong history of syphilis, but even so I 
feel strongly that a diagnosis of active gummatous lesion cannot be made. Gummatous 
lesions usually do not progress this far without some evidence of spontaneuos healing 
with deep scar formation. Here there is a deeply destructive lesion with no evidence of 
healing anywhere. The lesions are apparently quite infiltrated at the margins. The 
patient has palpable maxillary lymph nodes, and in the absence of biopsy one should 
suspect squamous cell carcinoma of the tongue. I recommend a biopsy.’’ 

Note: A biopsy taken from the tongue lesion revealed squamous cell carcinoma. 


2 &% 


Oral Lesions in Pityriasis Rosea. Michael G. Rosenbaum. Arch. Dermat. & Syph. 63: 
321, March, 1951. 
Report of a Case 


‘*J. B., aged 28, was first seen on Dec. 25, 1949. Three days previously he had visited 
the medica! department because of general malaise, constipation and a bitter taste in the 
mouth. He was sent to the dermatological department because he had skin lesions. His 
previous history was noncontributory. At the age of 23 he had had chickenpox. The 
patient did not know how long his eruption had been present. (I should like to remark 
here that his wife, C. B., aged 23, started treatment at the same time for herpes labialis, 
which she had had approximately four times since childhood.) 

‘‘Inspection of the skin showed an eruption distributed symmetrically over the 
trunk, with emphasis on the lateral areas of the thorax, the shoulders and upper arms, the 
abdomen and the inguinal region. This eruption consisted of relatively few, discrete 
pink to salmon red lesions, which had a central, finely wrinkled scale. In some lesions 
this central scale had dropped off, leaving only a slight peripheral collarette. The lesions, 
round on the shoulders and oval on the abdomen and back, were so inclined that their 
longitudinal axis corresponded to the lines of cleavage of the skin. The eruption was 
more prominent in the inguinal region, and here some of the lesions were confluent. 
There was some irritation of the lesions in this area, and it was impossible to determine 
whether or not there had been a herald patch here previously. There was a large amount 
of seborrheic crusting in the scalp; the patient stated that this condition was of short 
duration and had begun as a single crusted plaque. 

‘‘Inspection of the oral cavity revealed eight to ten dark red, discrete, pinpoint- 
sized to pinhead-sized lesions on the soft palate approximately 1 em. above the base of the 
uvula. 

‘‘The results of the routine laboratory tests were within normal limits. The ex- 
anthem on the trunk spread; the lesions became confluent and then lost their scale and 
faded by Jan. 15, 1950. The lesions on the mucous membranes took a different course. 
Four days after the first examination, two small, sharply circumscribed, hemorrhagic lesions 
appeared between the previously mentioned pinpoint lesions, These lesions increased in 
size during the next few days, reaching a maximum diameter of 7 and 5 mm., respectively. 
The lesions in the mouth rapidly regressed, and on Jan. 10, 1950 (five days before the dis- 
appearance of the cutaneous lesions) they were completely healed.’’ 


Differential Diagnosis 


‘*A number of diseases were considered in the differential diagnosis. In avitaminosis 
C, or scurvy, extravasations of blood are found in and beneath the mucous membranes. 
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At the same time, however, bleeding, swollen gums, gingival petechiae and perifollicular 
hemorrhages on the lower extremities are found. Petechiae and ecchymoses appear in 
great numbers on the skin and mucous membranes in thrombopenic purpura (morbus 
maculosus werlhofi). In influenza dark red petechiae are noted on the buccal mucous 
membrane but usually disappear within one to two days and are only a symptom of the 
general disease. I recently observed telangiectasia on the skin of the cheeks and numer- 
ous discrete hemorrhagic lesions on the back of the tongue in a father and daughter who 
both had Osler’s disease. In severe gonorrhea with gonococcemia, round or oval petechiae 
on the skin over the joints and on the conjunctiva and mucous membranes may occasionally 
be seen. These lesions may appear in crops and are usually accompanied with a sudden 
rise in temperature. 

‘In my case all these possibilities could be ruled out with ease. It is natural, if the 
mucous membrane lesions are to be connected with the coexisting pityriasis rosea, to regard 
them as enanthemas of pityriasis rosea. This case is very similar to the third case of 
Guequierre and Wright, as well as to Greenbaum’s cases. In this case, as in Greenbaum’s 
cases, the enanthemas appeared at the height of the disease and regressed before the 
skin lesions disappeared.’’ 

7... d.'S, 


The Noma of Madagascar. A Clinical, Pathogenic, Etiologic, and Therapeutic Study. 
(Le noma de Madagascar. Etude clinique, pathogenique, étiologique et thérapeu- 
tique). Boulnois and Rabedaoro. Sem. Hop., Paris 26: 517, 1950. 


The process is undoubtedly of an infectious nature. It strikes mostly young children 
between the ages of 2 and 5 years, or during the period when the permanent teeth are 
erupting. The process seems nearly always to strike an otherwise normal, healthy child 
as an erosion at the neck of the incisor teeth. The infection then spreads down into the 
bed of the developing permanent tooth, leaving the milk teeth intact. The milk teeth 
are, however, extruded later, the permanent tooth is destroyed, and the osteitic process 
then spreads to the surrounding bone of the upper or lower jaw, or both, and in severe 
cases results in the necrotic destruction of the tissues and bone of a more or less extensive 
area of the face. After a few days the process ceases to spread, the necrotic soft tissues 
and bone are cast off, and the child recovers, as a rule, with a monstrous deformity. 

Before 1939 the immediate mortality was 80 per cent; however, the medicosocial 
implications were even worse. An adult with the typical deformation of healed noma of 
Madagascar has never been seen and it is implied that a child with such a deformity never 
succeeds in reaching maturity. In 1939 Bouillat and Ramiandrosoa began the treatment 
of this condition with ascorbic acid and succeeded in reducing the immediate mortality 
from 80 per cent to 25 per cent. The ascorbic acid also disclosed a startling ability to 
regenerate the tissues, so that the resultant deformity did not seem to be as bad as when 
the disease was left to heal of itself. However, despite the powerful curative effects of 
ascorbie acid, no evidence of relationship of the disease to an ascorbic acid deficiency 
has been found. 

After the introduction of penicillin, the mortality became nil and the only serious 
problem with the treatment has been one of publicity, propaganda, and finding the cases 
in the early stages of development. Up to the first of May, 1949, 211 consecutive 
patients have been treated with the antibiotics at the French Red Cross Hospital of 
Tananarive without a single death. Of these patients, 148 were treated with penicillin, 
51 with tyrothricin, and 12 with streptomycin. 

The penicillin was injected into the soft tissues about the necrotic area and into 
the involved bone, particularly into the affected tooth beds. In addition, this drug was 
injected intramuscularly in the usual manner and double or triple dosages for the more 
severe cases. Ascorbic acid, with vitamins A and D.,, is given during the process of 
healing. 

a 


J.C. 
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A Case for Diagnosis: Stomatitis and Perléche Due to Dental Plates? Thomas N. 
Graham. Arch. Dermat. & Syph. 63: 512, April, 1951. 


‘<J. S. a woman aged 72, is presented from Bellevue Hospital complaining of 
perléche, which has been present for about 20 years. She has been wearing dentures for 
about 50 years, the latest set for 144 years. Up to two weeks ago the diagnosis varied 
between avitaminosis and a condition resulting from ill fitting dentures, The patient has 
received riboflavin, brewers’ yeast, weekly injections of 2 ¢.c. of liver extract and local 
application of methylrosaniline chloride and various ointments. She also received 10 
roentgen irradiations in 1947 and 1948, 100 r each time. None of this therapy seemed to 
help. 

‘*The Wassermann reaetion of the blood was negative, and results of urinalyses and 
blood counts were normal. Recently, because of failure to respond to treatment, the 
possibility of contact dermatitis was considered, chiefly because of the sharply demarcated 
hyperemia on the roof of the mouth. A patch test, using scrapings from the upper denture, 
elicited a 4 plus reaction after five days.’’ 


Discussion 


‘*Dr. Paul Gross.—I have no doubt that the patient has contact dermatitis, but she 
also has perléche due to an ill fitting denture. So-called pseudoariboflavinosis caused by 
an intertriginous monilial infection is very resistant to treatment. 


‘*Dr, Isadore Rosen.—Patients may acquire perléche because of faulty introduction 
of dentures. They should be instructed to avoid overstretching the tissues, by introducing 
the denture sideways. 


‘*Dr, David Bloom.—I agree with Dr. Gross that the patient has stomatitis due to 
sensitivity to the dentures and perléche, which may be due to poor dentures. These produce 
folds in the angles of the mouth in which food remnants collect and, by irritation and 
infection, lead to perléche. 


‘*Dr, Nathan Sobel.—We have had several patients who failed to react to patch 
test with scrapings from their plates but who subsequently showed a positive reaction 
in 48 hours to the plate covered by a thin piece of gauze moistened with water and kept 
attached to the skin. 


‘*Dr. Samuel M. Peck.—We may not be dealing with a true perléche. This seems 
to be a patient. with a definite sensitivity to a dental plate. It is the methyl methacry- 
late resins which are often involved in this type of sensitivity. It is unusual to have 
such a strongly positive patch test reaction on the skin, and it indicates that the patient 
is very sensitive to the material. Furthermore, a thoroughly cured resin is inert. It is 
the partially cured resins which give rise to sensitization reactions. If the patient is 
highly sensitive, as this one seems to be, small traces.of incompletely cured resins will 
give rise to reactions. Traces of the sensitizer undoubtedly are dissolved in the saliva and 
may be responsible for the reaction in the angles of the mouth which looks like perléche. 


‘*Dr, Jack Wolf.—I quite agree with Dr. Peck that the perléche is probably due to 
an allergenic substance in the saliva. At the same time, I believe the history states that 
the patient had perléche in previous years. With age, there is a certain amount of 
sagging and distortion of the anatomic structures of the face, particularly in the corners 
of the mouth, resulting in folds which permit the collection of moisture and secondary 
bacterial or mycotic infection. 

‘*Dr. Thomas N. Graham.—I believe the patch test reaction is conclusive. Fungous 


involvement is probably a factor in the perléche. 


T. J.C. 
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Erythema Multiforme? Lichen Planus? S, M. Bluefarb. Arch. Dermat. & Syph. 63: 
527, April, 1951. 


‘‘Mrs. L: &., aged 30 years, 3% years ago, when three months pregnant was struck by 
a car; she had a miscarriage one month later. During the following six months she 
gradually lost weight and became nervous and irritable. Seven months after the accident 
she acquired an acneform eruption of the face and was given three roentgen ray treat- 
ments, After the third treatment she manifested a rash over the entire body which was 
diagnosed by a dermatologist as pityriasis rosea. She was treated with ultraviolet rays 
and after several treatments acquired pustular lesions in the groins and vulvar area. A 
month later she was told by a physician that she had a kidney infection and was given 
penicillin injections. The following month she noted ‘little white sores’ on the mucous 
membranes of the mouth and dermatitis of the trunk. Another dermatologist made a 
diagnosis of lichen planus and gave her roentgen ray therapy and sedatives. She was 
then given an arsenical bismuth compound; after the sixth intramuscular injection she 
became acutely ill and the skin turned dark. She then consulted another dermatologist, 
who painted the mouth and vulvar lesions with methylrosaniline chloride. A mouth smear 
was done at that time, and the diagnosis of moniliasis was considered. In May, 1948, 
bullous lesions first appeared on the skin and an internist considered the eruption to be 
neurodermatitis. The patient was hospitalized, and coma, lasting for six days with fever 
as high as 107 F., developed. Alternate hot and cold packs and epinephrine were given, 
and when she awoke, on the sixth day, the lesions had disappeared but there was 
generalized crusting of the skin. The crusts eventually disappeared, and the patient was 
discharged from the hospital. Six weeks later, however, the eruption recurred, with 
predominance of the mouth and vulvar lesions. The diagnosis of pemphigus was then consid- 
ered by another dermatologist, and the patient was given acetarsone (stovarsol). After the 
second course of this treatment the pruritus became more intense and the mouth lesions 
more pronounced. The patient was then given aureomycin, after the administration of 
which she manifested a pustular eruption; use of the drug was discontinued. About six 
months ago, after the ingestion of tuinal (a combination of equal proportions of seco- 
barbital sodium and amobarbital sodium), she acquired lesions on the dorsal surfaces of 
the hands and legs. She was hospitalized, and the condition responded favorably to bed 
rest, administration of adrenal cortex preparation and injections of insulin., Two days 
ago, after the ingestion of 4% grain (30 mg.) of secobarbital (seconal), there was a 
recurrence of a fixed drug eruption on the backs of the hands, vulvar area and face. In 
addition to the drugs mentioned the patient also has received intravenous injections of 
calcium as well as estrogens, undecylenic acid and a high vitamin diet. 

‘*Physical examination reveals the skin, particularly that of the palms and soles, to 
be thickened and dry. There is an irregular brownish pigmentation of the trunk and lower 
extremities. The skin of the face is irregularly mottled with variously sized maculo- 
papular violaceous lesions. Similar lesions are present on the upper extremities, Irregu- 
larly sized symmetrically distributed, sharply demarcated, crusted and denuded lesions are 
present over the body. Similar crusted, exfoliating, fissured and bleeding areas are 
present over the extremities, and the popliteal areas are macerated and infected. Numer- 
ous vesicular and pustular lesions are present over the trunk. There is an atrophic 
reddened area on the occiput and a similar patch, 6 cm. in diameter, over the sacral area. 
The nails are thickened and longitudinally striated and have shed completely on three 
different occasions. The lips are crusted, and the mouth is opened with difficulty. The 
tongue and buccal mucosa show white patches and denuded areas, and the mucous mem- 
branes of the hard and soft palate are similarly denuded. The buccal mucous membranes 
show many eroded areas, ruptured bullae and evidence of crusting. The skin of the trunk 
shows increased pigmentation, with crusted lesions, and the skin at present is dry and 
fissured. There is no superficial lymphadenopathy. 

‘There are several dry, white plaques, similar to the mouth lesions, present on the 
labia minora and inner aspect of the labia majora. There is an eroded area on the left 
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labium minus which measures 1.5 by 1.0 em. The mucosa of the cervix appears normal, 
The labia minora are greatly edematous and hyperemic. 

‘‘Examination of the urine did not reveal albumin or sugar. The serologic reaction 
of the blood (Kahn) was negative. There were 3,700,000 red blood cells, 12 Gm, of 
hemoglobin and 11,150 white blood cells, with the following differential count; poly- 
morphonuclear leukocytes, 68 per cent; lymphocytes, 18 per cent, and eosinophils, 14 per 
cent. There were 422,650 platelets. Results of blood chemistry studies were as follows: 
nonprotein nitrogen, 25.8 mg. per 100 ¢.c.; blood sugar, 47 mg. per 100 c.c., and total serum 
protein, 6.32 Gm. per 100 ¢.c., with 3.0 Gm. of albumin and 3.32 Gm, of globulin. Culture 


of material from the mouth revealed Candida albicans.’’ 


Discussion 


‘*TIt is possible that this case may belong in the group reported under the diagnosis 
of erythema bullosum malignum. Most of the cases were seen in a contagious disease 
hospital and had been mistaken for exanthematous diseases because of the stormy onset 
with high fever, prostration and severe dermatitis. We recently observed a case of this 
type in which the patient exhibited an exanthematous onset with fever, conjunctivitis, 
stomatitis and a morbilliform eruption which became vesicular and then bullous and 
pustular and ran a protracted course with much residual hyperpigmentation. The present 
patient said that she had had a febrile reaction with generalization of the eruption and 
that at that time she was not taking medication. There is, however, a history of arsenic 
and bismuth medication subsequently and prior to the appearance of the present active 
lesions and the pigmentation. In support of a diagnosis of erythema multiforme in the 
case presented today is the history of recurrent attacks of bullous lesions on the genitalia, 


lips and mouth. I believe this case belongs in the erythema multiforme group. 


‘*Dr. Bluefarb.—Last week my associates and I considered that the most probable 
diagnosis in this case was bullous lichen planus, We gave the patient secobarbital, % 
grain tablet, and after its administration the eruption appeared on the feet. Therefore, I 


now believe we are dealing with a bullous erythema multiforme type of eruption.’’ 


2. 


Ueber die Erfahrungen Mit Penicillin in der Zahnheilkunde. (Experience With Penicillin 
in Dental Practice.) K. L. Spring. Ztschr. f. Stomatol. 46: 18, 1950. 


Penicillin is no wonder drug of unlimited range of action, but it is, in the hands of 
the experienced practitioner, when used properiy, a means of treatment that opens new 
ways of therapy. 

Properties and Action of Penicillin 


Used for treatment in the proper concentration, penicillin is not bactericidal, but 
only bacteriostatic. Generally speaking, penicillin acts against gram-positive organisms 
while it is ineffective against gram-negative bacteria (exception: meningococci and 
gonococci). It is of importance for the dentist to know how penicillin acts when brought 
into contact with substances used in dental treatment. Penicillin is inactivated by acids, 
alkali, aleohol, and oxydating substances (hydrogen peroxide) but tolerates the presence 
of creosote with or without iodine, chloramine T, eugenol, menthol, thymol, phenol, Novo- 
caine, also pus, blood, and serum, necrotic tissues. Certain organisms like B. subtilis, 
B. coli, pyocyaneus, and proteus produce penicillinase, an inactivating enzyme. 


Application of Penicillin 


Penicillin should be brought into close contact with the infected tissue, by local 
application (powder, ointment, troches, solution, submucous injection) or by way of the 


blood stream (intravenous, intramuscular injection). 
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Dosage 

The many failures with penicillin can often be traced back to an underdosage, which 
allows the blood level of penicillin to drop below the efficient value. Often, penicillin- 
resistant organisms develop during such a therapy. Twenty-five thousand Oxford units 
(intramuscular injection) keep an adequate level for three hours, 100,000 Oxford units, 
for six hours. The total dosage depends on the individual case. Combination of intra- 
muscular injections with local treatment is useful for the nonhospitalized patient, A third 
method consists of a deposit of 300,000 Oxford units calcium penicillin in 1 c.c, of 
peanut oil with 8.8 weight per cent of beeswax, which keeps a sufficient blood level for 
twenty-four hours. There is no danger of overdosage since penicillin is strictly nontoxie. 
Sulfonamides in overdoses often lead to toxic damage of liver and kidneys. The only 
aftereffects which sometimes occur are headaches, reddening of the face, or a stinging 
sensation in the testicles, and mild allergic reactions. In dental practice, intramuscular 
injections may be given into the deltoid muscle instead of into the gluteal region. 


Experience in Treatment of Infected Root Canals.—Treatment by the blood stream 
is useless, since the penicillin cannot be brought into contact with the microorganisms. On 
the other hand, sterilization of the root canals with penicillin has given poor results, 
since the natural defense forces of the body cannot act within the root canal while the 
bacteriostatic actions lasts. Bactericidal agents are therefore preferable. 


Acute Periapical Abscess.—A single intramuscular injection of 300,000 Oxford units 
(Romansky formula) will decrease the acute symptoms of the infection and will make 
prompt local treatment possible. 


Pericoronitis of Impacted Third Molars.—If trismus prevents local treatment, 100,000 
Oxford units (intramuscular injection) will allow the patient to open his mouth well 
enough within twenty-four hours to admit a local application of penicillin paste or solu- 
tion. Christensen has given the following formula for penicillin cream: 


100,000 Oxford units penicillin (sodium or calcium) 
120 grams Barrier cream 
6-8 grams gummi tragacanth 


It has been suggested by several authors to inject 2 c.c. of aqueous solution of penicillin, 
together with 0.5 ¢.c. 2-5 per cent Novocaine, into the neighborhood of the infected tooth. 


Postoperative Complications, Dry Sockets.—The prophylaxis of the dry socket con- 
sists either of incorporating penicillin powder into the blood clot, or of filling the whole 
socket with penicillin ointment. Dry sockets should be carefully cleaned before ointment 
is applied. Publications of Driak and Zinner confirm the good experiences with penicillin 
in the treatment of dolor postextractionem. A big advantage, compared with sulfon- 
amides, is the fact that it is unaffected by the presence of pus, blood, serum, and necrotic 
tissue. 


Prophylaxis Before Tooth Extractions.—If a patient with periodontal disease is made 
to chew hard for a few minutes, bacteremia often results. The explanation is that the 
teeth, acting as plungers, pump infected material from the pockets into the partially open 
spongious spaces of the alveolar bone, and thus into the blood stream. Teeth affected by 
periodontal disease are therefore more dangerous than teeth with apical foci, since the 
abscesses in the latter are generally encapsulated. However, Okell and Elliot, and Bender 
and Pressman have been able to demonstrate that in all cases of extractions a temporary 
bacteremia occurs. T. H. Hunter stated that a very commonly observed cause for the out- 
break of a bacterial endocarditis is tooth extraction, Patients with a history of rheumatic 
fever, scarlet fever, chorea, endocarditis, and congenital heart diseases should be given 
penicillin prophylactically before tooth extractions (one hundred thousand Oxford units 
aqueous solution, intramuscularly into deltoid muscle, one-half hour before extraction is 
recommended). 
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Vincent's Infection.—The extremely painful gingivae can ordinarily not be treated 
until the most acute symptoms of the infection have subsided. Penicillin by local applica- 
tion or given intramuscularly brings relief within an astonishingly short time (forty eight 
hours), whereupon the instrumental cleaning can be done without pain. 

The most practical method is to give penicillin troches to suck, until the acute 
symptoms disappear, and then to apply penicillin paste to the lesions, renewing the treat- 
ment every three hours. The author recommends a paste of zine oxide and eugenol, to 
which 2,000 Oxford units of penicillin are added. A small quantity of resin will decrease 
the setting time. The mix is applied along the gingival margin and gently pushed into 
the interdental spaces. This gives a good protection against trauma and enables the 
patient to eat without discomfort. Mouth washes with hydrogen peroxide should be 


avoided lest penicillin be inactivated by it, 


Acute Osteomyelitis.—If penicillin is used during the initial stage of osteomyelitis, 
before sequestration sets in, spontaneus healing is to be expected. Dosage: 300,000 Oxford 
units intramuscularly, Romansky formula, every six hours, or the corresponding doses in 
aqueous solution every three hours. Penicillin treatment in later stages of osteomyelitis 


does not replace incisions and drainage, and sequestrectomy. 


Phlegmonous Infections.—The most dramatic changes from penicillin therapy have 
been observed in cases of cellulitis (including angina Ladovici) and phlegmonous proc- 
esses in the face, the pterygomaxillary region, and the infratemporal fossa, and in com- 
plications after removal of impacted third molars. The reason is that the bacteria causing 
the phlegmon are pyogenous staphylococci and streptococci, extremely sensitive to penicil- 
lin. Overdosage is never dangerous, but underdosage is. 


Complicated Fractures.—Often the removal of teeth in the fracture line leads to 
complications from the infection of the socket from the oral cavity. Penicillin reduces 
the risk of such complications and healing time. 


Actinomycosis.—Hopeless cases of actinomycosis which could not be saved by 
sulfonamide therapy have been successfully cured by penicillin, since the gram-positive 
actinomyces seems to be very sensitive to it. The dosage however is very high. The 
average time of treatment might be set at two to eight weeks, dosage: 25,000 Oxford 
units every three hours, or 300,000 Oxford units of penicillin intramuscularly twice a day. 
Abscesses may be injected with penicillin. The ugly scar tissue which remains after 
healing is excised under penicillin therapy and heals perfectly. 


R. H. Boitel. 


Rapports entre 1’oeil et des foyers infectieux. (Relation Between the Eye and Oral Focal 
Infection.) E. B. Streiff. Schweiz. Monatschr. f. Zahnh. 59: 441, 1950. 


The theory of focal infection by Billings and Rosenow, at first enthusiastically ac- 
cepted in ophthalmology, has shown striking results, as well as discouraging failures. 
Inflammatory reactions of the eye, such as keratitis, scleritis, iridocyclitis, uveitis, neuritis 
of the optic nerve, have often been proved to have been transmitted directly from a focus 
from the maxillary sinus or the maxillary teeth. Other cases, however, could not be 
explained by the immediate propagation nor by the Rosenow theory of transmission by 
lymph or blood stream. It is believed that most of these secondary inflammatory reactions 
are due to an allergic mechanism. The predisposition of certain tissues and organs seems 
to be of hereditary tendency. Where the elimination of the primary foci did not improve 
the condition of the secondary inflammation, the phenomenon of parallergy seems to be 
admissible, There are finally the cases where primary foci lead to functional disturbances 
by a reflex mechanism. 


R. H. Boitel. 
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Gli Ultrasuoni in Stomatologia. (The Use of Supersonics in Stomatology.) Mela Bene- 


detto. Clinica Odontoiatrica 6: 3, January, 1951. 


The supersonic waves are mechanical vibrations of a frequency of more than 20,000 cycles 
per second, They are imperceptible to human ears. In 1872 Hang observed that pressure on 
one surface of certain crystals (quartz) produces electric currents, Lippmann inverted the 
way of approach to elicit this phenomenon by demonstrating that the application of electricity 
on a surface of a crystal produces pressure on the surface of the opposite plane, The brothers 
Currie in 1889 constructed an electrical appliance consisting of quartz crystal plates of the 
same width, length, and thickness which by means of an oscillating circuit transmitted me- 
chanical waves of a frequency of more than 20,000 hertz. These high frequency waves passing 


through liquids provoke, besides numerous chemical and biologic changes, three principal 
processes, They originate, however, from one common cause, pressure. The three physical 


processes are described as follows: (1) radiation, (2) cavitation, and (3) temperature 


increase. The radiation is the result of a detachment of liquid particles, forming a sort 
of a misty suspension in those air strata which are adjacent to the surface of the liquid. 
Cavitation is the liberation of gaseous elements, i.e., the formative ingredients of the 
particular liquid through which the high frequency waves pass. The temperature increase 
is the result of generated heat which derives from the transformation of the kinetic 
energy of the waves. The study of the waves with regard to their biologic aspects 
started in 1912, when small fish served as specimens. Langevin, around the turn of this 
century, observed that small fish exposed to supersonic wave irradiations showed a failure 
of controlling their balance in swimming. They were fully paralyzed or even killed by 
a prolonged exposure to the waves. The histologic pictures of specimens killed by super- 
sonics showed serious tissue alterations in the vital organs. Dagnon and Biancani were 
able to produce lesions by supersonics in higher organized mammals. Using the waves 
of not too great an intensity, the biologically high organized specimens returned to an 
apparently regular state of health after cessation of the exposure. It is well to remember 
that the intensity of the supersonic waves depends on the nature of the tissue structure 
toward which they are directed, on the duration of exposure, and the number of frequency 
cycles. It is generally accepted as a result of numerous investigations that mammals 
exposed to the current waves of supersonics suffer the gravest alterations (lacerations) in 
the organs containing or consisting of striated muscles (heart), A direct application of 
the vibrator (i.e., the opening through which the high frequency waves leave the gen- 
erator) on the brain case of mice shows first at the beginning of the experiment an ataxia 
of the animals. This condition rapidly proceeds to a slight, but irreversible paralysis 
of spastic hemiplegic type. By further insistence of exposure the animals die. At 
autopsy the specimens show an almost uniform picture, diffuse hemorrhages of the intra- 
cranial tissues and varying degrees of degenerations in the heart and kidneys. The 
histologic picture of the brain material shows grave destruction of the vital centers with 
extensive hemorrhagic foci. The heart and kidneys show hemorrhages of the interstitial 
areas, dilatation of capillaries, edema, and hydropic degenerations of muscle cells. 
Marinesco (1937) reported the favorable results which he obtained in using the super- 
sonics as bactericides. He stated that the bactericidal effect of the waves is directly 
proportional to the length of time of the exposure. This worker applied the supersonic 
waves to pasteurization of milk and was successful in arresting its fermentation. 
Statistical data were offered by two workers of the Pasteur Institute showing that the 
mycobacterium tuberculosis hominis and bovis were destroyed to 75 per cent of their 
contingence existing prior to irradiation by high frequency waves. These data become 
more favorable when they are referred to the agents of a mild form of dysentery, the 
bacilli paradysenterici, where the agents are destroyed to 98 per cent of their quota 
existing prior to exposure to the waves. There is a varying degree of sensibility of the 
tubercle bacilli when exposed to the waves of supersonic irradiation. Whereas a group 
of bacilli bred in laboratory were totally destroyed within 120 minutes, those obtained 
from the liquor of a child were destroyed only to 15 per cent of their contingent within 
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the same period. Bosco’s concept of ‘‘the parity of treatment’’ may find its interpreta- 
tion in the varying force of resistance shown by different pathogenic agents when exposed 
to supersonies under equal conditions. Based on Bosco’s observations, Chambers in 1948- 
1949 attempted to produce vaccines through supersonic waves. The pathogenic organisms 
were killed by mechanical means instead of thermal or chemical processes, The present 
status of knowledge with regard to the effect of the waves on pathogenic germs indicates 
a bactericidal action, although the mechanism of this process is still obscure. The author 
believes that the waves are causing hyperactivity of cell metabolism. Due to the 
rhythmie compressions during the vibrations, hyperemia ensues which in its intensity 
will depend on the nature of the waves, also on the histologic structure of the exposed 
tissues. Thus, fat and fatlike substances will show a great resistance to the waves. The 
supersonies interfere with the peripheral nervous system by direct action on the nervous 
fibers. They cause through this direct action vasodilation with a result similar to 
sympathectomy. The appliances for therapeutic use of supersonics are made to deliver 
a medium intensity of 2 W.cm2 with a frequency of 1,000 Khz. (kilo hertz). To secure a 
perfect adaptation of the vibrator to the body surface, special oil substances are prepared. 
Another method which may be used to obtain an airtight contact is the adaptation of the 
vibrator to the body surface under water. The author uses the waves in the treatment of 
the following cases: (1) affection of the peripheral vascular system with bullous or ulcera- 
tive cutaneous lesions; (2) suppurative processes of the skin and the underlying tissues; 
3) primitive or secondary neuralgias; (4) degenerative arthropathies. In acute cases 
fair or good successes have been registered, whereas in instances in which the pre- 
viously mentioned diseases were of chronic nature, the results of treatment were not 
encouraging. The author does not report any inconveniences in the application of the 
waves if they were used within the limits of the therapeutic dose. However, due caution 
should follow the application of the waves on the epiphyseal ends of bones, or on the 
heart and the genitals. Proell and Gins used the waves as a method of treatment in 
stomatology. In cases of acute pulpitis supersonic waves were used as a procedure of 
regular treatment. The waves were led in the pulp chamber and canal for a time limit 
of three to four minutes before filling the canals. The gangrene of the pulp is treated 
according to the regular methods and again before canal filling the author advises three 
to 5 applications of the waves each of three to five minutes’ duration. The author asso- 
ciates the use of supersonic waves in the treatment of gangrenous pulps with the adminis- 
tration of diplomyein. This is a diplococeal culture filtrate of a largely unknown 
saprophyte of the mouth. The author applied the supersonic waves in the treatment of 
gingivitis and stomatitis. The results, if any, of this treatment are not published. The 
author emphasizes the successful use of the supersonic waves in detecting latent foci of 
infection. According to his report minor osteites, which would fail to give any radio- 
graphic evidence, would reveal themselves with an immediate pain as a result of the 
application. The author qualifies these pains as responses to the supersonic irritations 
and divides them as follows: (1) instantaneous reactions with a tendency to a gradual 
increase; (2) persistent reactions of pain up to two to three minutes after the cessation 
of the irritation. It is clear from the precedent description that the therapeutic and the 
diagnostic evaluation of the waves is still based entirely on the results of empirical 
methods. There are no standardized instruments of control and measure available yet 
to allow comparative studies of the character and the effect of the waves when applied on 
tissues of different structure. The author offers a long list- of the most essentially dis- 
similar pathologie entities of the mouth upon which he successfully used supersonic 
waves. The period of application of the waves to the affected areas, as it seems from the 
author’s description, was of arbitrary determination. The therapeutic value of the waves 
is still uncertain, indefinite, because of lack of scientific evidence. It is doubtful whether 
the cessation of purely clinical symptoms might be considered as a termination of the 
pathologie process. Since the diagnostic value of the waves is based exclusively on pain, 
such a criterion is of little importance. 


A. G. N. 
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Histochemical Changes in Lymphocytes in Acute Inflammation in Man. J. W. Rebuck. 
J. Lab. & Clin. Med. 36: 1009, December, 1950. 


Transformation of many lymphocytes into histiocytes after a short sojourn in the 
field of acute inflammation in man is accomplished by numerous structural changes in 
lymphocytes: increase in parachromatin, in irregularity of nuclear membrane, in nuclear 
size, separation of coarse chromatin masses into fine pieces, increase in chromatin-para- 
chromatin definition, increase in cytoplasm. Such structural features were studied by 
means of our human ‘‘window’’ technique by which serial preparations of the cytology of 
the exudate in acute inflammation have been obtained in chronologic sequence from a single 
lesion and have been stained just like blood smears. Functional changes accompanying 
hypertrophy of lymphocytes into histiocytes were: increase in neutral red vacuoles with 
aggregation into a rosette-like apparatus; and, finally, evidences of gradual substitution 
of depolarization-locomotion for the customary lymphocytic polarization-locomotion. If 
the Metschnikoff-Maximow-Downey thesis is correct, and the lymphocytes are a mobile 
source of the histiocytes or macrophages in inflammation, and our findings tend to confirm 
this, then lymphocytic hypertrophy might be expected to be accompanied by evidences of 
enhanced energy mechanisms at work within the cells. The demonstration of the positive 
lymphocytic peroxidase reaction in inflammation was the first histochemical evidence of 
such accentuation. In our present study we have demonstrated cytochrome C-oxidase 
within lymphocytic cytoplasm early in the state of lymphocytic hypertrophy in acute 
inflammation in man. Preparations stained with sudan Black B from two additional 
windows revealed assumption of marked lymphocytic cytoplasmic sudanophilia. Early 
in their hypertrophy the lymphocytes ingest neutrophilic cytoplasmic buds. Hence the 
histochemical changes in lymphocytes may well be exogenous in origin, although an endog- 
enous source, cannot be excluded. These observations are discussed in the light of Agner’s 
investigations of the defense functions of leucocytic peroxidase and Seabra’s parallel 
work on the defense functions of leucocytic oxidase and acid-fast properties of neutrophilic 
leucocytic granules. 

J. Bloom. 


ORAL SURGERY 


Simultaneous Tourniquet or Temporary Ligation of Both External Carotid Arteries for 
Resection of Malignant Lesions in and About the Mouth. E. D, Sugarbaker and 
H. M. Wiley. Surgery 29: 296, 1951. 


The extirpation of malignant lesions in and about the oral cavity is frequently 
complicated by excessive bleeding. This circumstance may prove dangerous not only 
because of the amount of blood lost, but much more important is the possibility that the 
operative field may become so obscured as a result of the bleeding that the extent of the 
tumor cannot be adequately visualized at all times. Should inadequate excision or tran- 
section of a malignant tumor occur, the patient’s opportunity for cure is usually lost. 

It has been a common practice for a number of years for surgeons to ligate the 
external carotid artery permanently on the side of the oral cavity lesion to contro] bleeding 
during major surgical procedures. Usually this has been accomplished immediately pre- 
ceding the attack on the mouth cancer. However, the anatomic channels in and about the 
oral cavity are so numerous that even then one encounters considerable bleeding, The 
permanent ligation of both external carotid arteries will often result in extensive tissue 
devitalization and even necrosis of the tongue. When this has been accomplished an 
interval of several days has usually been permitted to elapse between ligations, and even 
then healing of the parts supplied by these vessels may be very poor. 

For some time now the authors have been doing simultaneous ‘‘tourniquet’’ or 
temporary ligation of both external carotid arteries. They have been greatly impressed 
not only with the completely dry operative field resulting from this, but also with the 
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markedly improved healing of parts as compared to healing with unilateral permanent 
ligation in past experience. It would therefore seem to be of value to mention this 
experience. 

The authors have seen no ill effects from the temporary ligation of the external 
carotid arteries to date. The procedure has greatly facilitated accurate exposure and 
it has virtually eliminated frightening hemorrhage at the time of operation. While 
wound healing in a contaminated wound is always difficult to evaluate, it has been the 
authors’ clinical impression that the wounds heal more rapidly. Certainly from the 
theoretical standpoint the return of normal vascular channels to the operative site should 
promote more rapid healing. 

silateral tourniquet ligation of the external carotid arteries seems to find its greatest 
usefulness in those oral cavity operations which cross the midline, where it is necessary to 
remove more than half of the tongue. In tumors that have recurred after previous radi- 
ation this procedure should prove of value, as the blood supply may already be limited 
secondary to the radiation effect and preservation of the continuity of the external carotid 
artery may aid the tissues in healing. Certainly no further damage to the vascularity of 
the irradiated field should be added if it ean be prevented. Because of the authors’ 
success in bilateral ligation they now rarely do permanent ligations even in operations 
which are confined to one side of the neck or oral cavity, that is jaw resections, ete., feeling 
that it is always worth while to preserve normal anatomic and physiologic relations as 
much as possible. 

The authors present a surgical technique for the temporary ligation of the external 
earotid arteries. 


J. Bloom. 


Das Cylindrom des Gaumens. (Cylindroma of the Palate.) A. Hager. Monatschr. f. 
Ohrenh. 1-3: 37, 1950. (Jan.-Mirz.) 


Though the epithelial derivation of these tumors is accepted, not everyone agrees 
that it is a separate entity. The author believes the cylindroma to be a distinct and 
separate form of tumor of the palate with a definite histologic structure and distinctive 
clinical course. The growth is slow, entirely expansive, and without the involvement 
of the regional lymph nodes. However, the tendency to recur after removal is an out- 


standin 


g feature. Though metastases to the lymph nodes and lungs have been reported, 
these are decidedly rare. 

The cylindroma of the palate is svmptomless; it is a firm swelling without inflam- 
matory reaction or change in the epithelium covering it. In rare cases there is pain in 
the adjacent teeth or swelling in the region of the Eustachian tube associated with 
otalgic pain, deafness, or tinnitus. 

The prognosis in most cases is good though recurrence is common. One, however, 
should keep in mind that malignant changes may occur and that, therefore, in all cases 


radical excision is desirable especially since cylindromas are not radiosensitive. 


E. P. 8. 


BENIGN ORAL TUMORS 
Fibrous Dysplasia. Nicolas N. Perruelo. Rev. ortop. y traumatol. 19: 274, January, 1950. 


(ny bone may be the seat of this lesion, but the long bones are more frequently 
involved. ‘Pain is inconstant but is the first symptom to occur in most of the cases; it 
occurs spontaneously, is usually localized. Its severity increases slowly with periods of 
remission, and analgesics do not succeed in stopping it completely. The value of the 
tumor as an objective symptom depends on its superficial location; its size varies from 
that of a hazelnut to that of an orange; it may also be fusiform; its surface is smooth and 
regular, and the soft tissues do not adhere to it. Pathologic fracture is frequently the 
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first symptom and may cure the lesion by resorption or the stimulation of osteogenesis. 
The roentgen picture is one of single or multiple foci of lysis with well-limited contours 
and eccentric growth, which enlarge the bone or blow it up with marked thinning of 
the cortex; the lysis is not uniform but presents lines of greater density which divide 
it into numerous compartments, while its borders have a polycyclic contour. The lesion 
is usually located in the metaphysis and may grow into the diaphysis; the cortex and 
the periosteum do not participate in the process. The roentgen picture is very similar 
to that of von Recklinghausen’s bone disease. Films should be taken at least of the 
skull, pelvis, and extremities when suspected fibrous dysplasia is encountered. 

Histologic examination is the key to diagnosis. The anatomic base of the lesion is 
a connective tissue rich in young, fusiform fibroblasts, generally accompanied by very 
little collagenous substance and assuming an arrangement in concentric layers; there 
are numerous small and medium-sized vessels and some larger lacunar spaces of vascular 
nature. Alternating with this connective tissue vascular texture, there are islets of 
immature bone tissue, true rudimentary bone trabeculae, which give rise to the trabecular 
aspect of the zone of lysis. There are also islets of cartilaginous tissue with the same 
characteristics as the osteoid tissue. 

In the treatment, vitamins C and B seem to have had some beneficial effect. Roentgen 
therapy and ultraviolet rays have been tried without success. The only rational treat- 





ment is extirpation of the lesion, or emptying the cavity and filling it with preferably 
spongy bone. The prognosis is good. Te 84 


Tumors of the Parotid Gland. J. Greenwood, Jr. Texas State J. Med. 47: 220, 1951. 


The occasional facial paralysis which follows removal of a tumor in the region of 
the parotid gland is extremely disturbing to both patient and surgeon. A study suggested 
that perhaps facial nerve injury could be avoided in a higher percentage of cases and that 
in instances in which injury was unavoidable, methods of repair offered much in restoring 
facial symmetry and motor function. 

There are numerous communications between branches of the facial nerve so that 
in dissection it looks more like a plexus than a peripheral nerve. This network may ac 
count for the power of regeneration of the facial nerve. Work done on hemifacial spasm 
indicates that if one of the two primary branches is injured, the ensuing paralysis of the 
upper or lower part of the face is severe and permanent; however, if only one or two 
of the divisions is cut at a point at which five or six divisions exist, no paralysis may be 
noticeable even immediately after surgery. For this reason, if the nerve separates into 
four or five divisions before it enters the region of the tumor, little likelihood of paralysis 
is present since one or possibly two divisions could be sacrificed with impunity. On the 
other hand, if division occurs in or beyond the tumor area, great care must be exercised 
in separating the larger nerve trunks from the tumor; otherwise some paralysis is sure 
to result. Observations also indicate that the facial nerve, particularly its smaller di- 
visions, has great power for regeneration; this phenomenon is probably true of any small 
nerve. 

This power of regeneration indicates an optimistic outlook in cases in which one 
Or more small branches of the nerve must be sacrificed along with a tumor. It also sug- 
gests that when branehes are cut, every effort should be made to bring them into some 
kind of apposition since with the smaller filaments even the poorest suturing may succeed. 
The same optimistic note is present when another nerve such as the hypoglossal is 
anastomosed into a hopelessly damaged facial nerve; this is one of the few places at which 
nerve grafts are likely to succeed. The author has had no failures in hypoglossofacial 
or spinofacial anastomosis. Nevertheless, if during removal of a parotid tumor the main 
trunk or one of the two major divisions of the facial nerve is sacrificed, permanent paraly- 
sis must be anticipated unless restorative measures are taken. 

Commonly, tumors of the parotid gland arise superficial to the facial nerve and push 


it medially or downward. Only rarely does the tumor arise underneath the nerve. The 
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more common tumors are mixed tumor, cystadenoma lymphomatosum, and earvinoma, The 
first two are relatively benign and their moderate degree of encapsulation makes complete 
removal of the tumor with preservation of the nerve feasible in practically every case, 

A‘technique for removal of tumors of the parotid gland which has been found useful, 
particularly in regard to protection of the facial nerve, is described. Electrical localization 
and periodic testing of the nerve in this procedure greatly increases the confidence of the 
surgeon and increases the speed and safety of surgery of these lesions, 

The results of six difficult cases are reported. 

J. Bloom. 


Salivary Adenolymphoma, J. L. Goforth and C. H. Smith. Texas State J. Med. 47: 


223, 1951. 


This uncommon and peculiar neoplasm which sometimes is referred to as Warthin’s 
tumor and which represents approximately 6 per cent of salivary gland tumors, was first 
diseovered and reported among a group of congenital epithelial cysts and fistulas by 
Hildebrand in 1895. It remained for Albrecht and Arzt to separate the lesion as an 
entity in 1910 and to add 

(Adenolymphoma is a slowly growing lesion having a preoperative duration ranging 


2 cases of their own, 

from a few weeks to more than thirty years in the reported cases, The size of the tumor 
varies from 1 to 6 em. in diameter and is not related to the duration of growth, some having 
remained dormant for many years. The usual location is in the region of the parotid gland 
or at the angle of the jaw. The submaxillary gland may be involved and bilateral cases 
have been reported. 

The lesion is usually painless but when partly cystic may become tensely distended 
and tender to palpation. Because of its subcutaneous location on or in the parotid gland, 
the tumor is free of the overlying skin, is slightly movable, and shows little tendency to 
surface ulceration. Cosmetic disfigurement is the usual presenting complaint. Not in 
frequently variation in size of the tumor mass is characteristic, 

The age incidence has varied from 2.5 years to 92 years, the average being 54, The 
preponderance is in males in a ratio of approximately 5 to 1. 

The prognosis with rare exception is good. The tumor is well encapsulated and 
usually shells out readily. Recurrence is unusual and malignant change is rare. Stohr 
and Risak, Ssobolew, Lederman, and Lloyd each reported a malignant case. Tuberculosis 
within an adenolymphoma without evidence of tuberculosis elsewhere also was reported 
by Owen. 

Grossly, adenolymphomas are round or oval, somewhat flattened tumor growths, 
varying from 1 to 6 em. in greatest diameter. The external surface is coarsely or finely 
lobulated. <A strong, definitive, fibrous capsule which permits enucleation by blunt dis- 
section is universally present, although some parotid tissue may adhere to the capsular 
surface. The consistency varies from firmness in the solid variety to the softness or 
fluctuancy of the cystic growths. More often both cystic and solid areas are present. 

On section the color of the fresh unfixed tumor varies from a grayish pink to light 
orange or brown. The cut surface may appear lobulated because of large glandular 
spaces or clefts. If the growth is cystic, the fluid contents escape when it is opened, 
leaving a shaggy, papillary wall. The fluid varies from clear and mucoid, milky and 
mucilaginous, to turbid with granular debris, the last type of fluid simulating the contents 
of so-called dermoid cysts. In formalin-fixed specimens the cystic varieties contain an 
opalescent whitish coagulum. 

Microscopically, the tumor consists of a glandular columnar cell parenchyma sup- 
ported by a lymphoid tissue stroma. The epithelium forms tubular alveoli, clefts, and cys- 
tic spaces, the spaces presenting intracystie papillary projections. The epithelium is com- 
posed of a superficial layer of low to tall, columnar, acidophilic cells in a palisade pattern 
overlying a basal layer of less numerous, irregularly shaped, smaller cells interspersed at 


intervals. 
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The histologic picture of adenolymphoma is directly dependent upon the gross 
anatomic arrangement of structure rather than the intimate cytologic detail, inasmuch 
as the tumor may be solid and adenomatous, predominantly solid but split by cystic clefts, 
or predominantly cystic with numerous intracystic papillary projections. 

Several theories designed to explain the source of salivary adenolymphoma have 
been advanced, but as yet no conclusive proof has been offered. Among the more popular 
concepts are: 


The most widely accepted histogenetic theory is that these tumors arise in heterotopic 
salivary gland tissue included within lymph nodes. This view is supported by five case 
reports of adenolymphoma presented by the authors. 


Chondrosarcoma of the Maxilla. A. E. W. Miles. Brit. D. J. 88: 257, 1950. 


Two cases of chondrosarcoma developing from the alveolar portion of the maxilla 
» are reported. Only three similar cases appear to have been reported in which there was 
good evidence that the site of origin was truly in the alveolus. A review of the literature 
indicates the rarity of the tumor in this location, and other cases from the literature are 
discussed, which arose in the maxilla but not necessarily in the alveolus. Other cases 
of chondroma and enchondroma of the alveolus are quoted in order to discuss the origin 
of the cartilaginous tissues in the tumors, and in order to point out and to compare the 
r apparent malignancy of these tumors. The relation of chondrosarcoma to osteogenic 

sarcoma is discussed. 


. and therefore unlikely to give rise to cartilaginous tumors is challenged in the light of a 
more detailed investigation into the origin and fate of embryonic cartilage in the nasal i 

and maxillary area. It seems very possible for the more anterior remnants of the para- 

septal cartilages to be carried forward with the developing premaxilla and to persist as 

rests. The lateral aspects of the cartilaginous nasal capsule could similarly be carried 

into the maxillae by the growth of the sinuses. 
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The ‘‘Orbital Inclusion’’ Theory 
Oncocytie Origin 

Branchiogenic Origin 

Aberrant Anlage of Eustachian Tube 
Ectopic Salivary Rests in Lymph Nodes 


J. Bloom. 


MALIGNANT ORAL TUMORS 





appears that the statement that the maxilla is primarily membranous in origin 





Secondary cartilages or cartilage which cannot be directly referred to the chondro- 
cranium are also seen in membrane bones, and in particular in the maxilla at a certain 
stage of its development (Fawcett, 1924). The close relation between embryonic bone and 
-artilage-forming cells is discussed. It is also pointed out that cartilage formation is one 
of the commonest results of metaplasia in neoplastic tissues. 

Two case reports are quoted at length. One is that of a rapidly growing painful 
swelling in the 421/ region in a woman of 47 years. There was no radiographic evidence 
of bone involvement. Despite pre- and postoperative x-radiotherapy, together with wide 
excision, 





the patient succumbed due to extensive recurrence eleven months later. 


The second case, a man aged 51 years, presented with a painless swelling 1/ region 
which had caused a tooth to fall out, and adjacent teeth to loosen. It grew rapidly for 
three months and then responded a little to radiotherapy and became smaller. Wide 
resection was carried out. Ten months later there was a recurrence, and this at first 
responded to radom seeds. However, there was further extensive recurrence and the 
patient died four years after its first appearance, 

Excellent photomicrographs are presented and the article is a useful contribution 
to the knowledge of the tumors. 


Fr. A. T. 
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Malignant Melanoma of the Tongue. M. D. Blackburn, Jr. Texas State J. Med. 47: 

231, 1951. 

A case of primary malignant melanoma of the tongue is recorded. 

Primary melanoma of the oral cavity is a relatively rare lesion, 54 cases having been 
reported through 1941. Melanoma of the mouth shows a predilection for the maxilla, 93 
per cent of reported cases, but does occur elsewhere. Melanoma of the tongue, though 
rare, behaves in a conventional manner. 

The origin of melanoma remains today as much a mystery as it was when Virchow 
first described this tumor ninety years ago. Many melanomas present a picture in which 
there is an apparent transition directly from nevus cells into melanomatous tumor tissue, 
whereas in other cases there are only melanoma cells without nevus cells beneath an 
intact overlying epithelium. In rare instances, as in the present case, a direct transition 
from overlying squamous epithelium into melanomatous tumor tissue is seen. In this case 
some of the tumor cells showed ‘‘prickles.’’ The brilliantly lucid and convincing papers 
of Masson have gone far in establishing the nevus cell as a derivative from the neuro- 
cutaneous apparatus and in fixing the melanomas as neoplasms ultimately derived from 
nervous tissue. This explanation seems adequate for those melanomas in which the 
transition from nevus cells can be demonstrated and may even be assumed for those in 
which melanomatous tissue lies in the subjacent tissues entirely disconnected from the 
overlying intact epithelium, but it falls short of explaining those histologic pictures in 
which the transition from squamous epithelium is clearly demonstrable and in which the 
tumor cells present some of the characteristics of squamous epithelial cells. 

The author is of the opinion that the melanoma cell may be a multipotential cell 
derived from the basal layer of stratified squamous epithelium. 


Basal Cell Tumors: Their Nature and Origin. S. A. Wallace and J. R. Thomas. Texas 
State J. Med. 47: 213, 1951. 


The authors present a short review and discussion of the origin and characteristics 
of the basal cell tumors and conclude that a locally invasive epithelial neoplasm which 
does not spread to regional lymph nodes and which does not metastasize to distant parts 
cannot be called cancerous. Therefore, basal cell carcinoma is a misnomer and the term 
should be judiciously replaced by basal cell tumor. These growths appear to be derived 
from cellular elements of skin appendages rather than from the basal layer of the 
epidermis. Among the neoplasms derived from skin appendages, those derived from sweat 
glands and apocrine glands are distinctive. Therefore, in the derivation of basal cell 
tumors cellular elements of hair follicles become implicated. 


Precancerous Lesions of the Oral Cavity; Clinical and Anatomopathologic Considerations. 
(Le lesioni precancerose del cavo orale; considerazioni cliniche ed anatomopatho- 
logiche.) A. Branzi and P, Pini. Minerva med. 2: 174, 1950. 


Oral leucoplakia may be defined as a chronic lesion of vasically hyperkeratotic 
character, appearing on the mucosa in the form of plaques, with smooth, granular, or 
fissured surface, which pass through a fleeting erythematous phase and assume more or 
less delimited confines; they are white and pearly in color, and of hard, elastic consistency; 
they are painless, with a tendency, in a certain number of cases, to epitheliomatous 
degeneration. Most authors report figures ranging between 20 and 45 per cent, giving 
a total average of 36 per cent for the epitheliomatous degeneration of leucoplakia; but 
this average is much too high and the authors place it between 10 and 15 per cent on the 
basis of their experience with several hundreds of cases which they have followed up for 
years. The subjective symptoms consist of tenderness or pain, dysphagia, abnormal] saliva 
tion if there is an ulcerous inflammatory complication, sometimes intercurrent attacks of 
glossitis with fixed pain; more rarely, the clinical picture even in these phases is sub- 
jectively asymptomatic. These lesions occur in 3 stages, as follows: 

1. Reversible erythema: vascular dilatation, epithelial proliferation, and corium 
infiltration. 
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2. Nonfissured, flat, or ichthyotie leucoplakia: with added keratosis, hyperkeratosis, 
parakeratosis, acanthosis, and the presence of eleidinic cells; the epithelial proliferation 
is accentuated, sometimes with added layers of the Malpighian epithelium but with clear- 
eut basal limits without disordered or atypical cells. 

3. Leucoplakia, aggravated and complicated by fissures and, subsequently, sclerotic 
dermopapillar changes, vascuolization of the Malpighian cells, and dekeratinization; the 
tendency to deep proliferation of the epithelium is still more accentuated, with numerous 
irregular ramifications, and may result in pearl formation. 


The authors describe several cases of leucoplakia with gradually increasing malignant 
characteristics. 
T. 2. &. 


Supervoltage Roentgen Therapy in Cancer of the Mouth and Throat. Milford D. Schulz. 
Radiology 55: 52, 1950. 


With the increase in the number of supervoltage generators being operated between 
1,000 and 3,000 kv., an attempt should be made to establish the place and value of this 
form of therapy in the treatment of malignant disease. The author has chosen to compare 
this therapy with so-called conventional therapy (200 to 250 kv.) in the treatment of 
cancer of the mouth and throat. 

In evaluating any new tool for the treatment of malignant disease, one should 
examine it from two major standpoints: (1) effectiveness in ridding the patient of his 
disease and (2) the degree of harm to normal tissues. In this report carcinoma of the 
tongue and tonsil are chosen for comparison. One hundred forty cases of carcinoma of 
the tongue seen at the Massachusetts General Hospital, Boston, are included. In all of 
these cases the tumors were considered inoperable. Those treated with supervoltage 
therapy as well as those treated with conventional forms of therapy were given tumor 
doses of 5,000 roentgens. Eighty per cent of patients receiving supervoltage therapy died 
within five years, while 82 per cent of those treated with conventional therapy were dead 
within five years. Similar results are reported by other authors. 

Of patients with carcinoma of the tongue, who were treated with supervoltage 
therapy, 32 per cent survived three years; only 18 per cent of those treated with con- 
ventional therapy survived three years. The five-year survival rate of those treated 
with supervoltage was 24 per cent, and of those treated by conventional therapy, only 
6 per cent. The author concluded that this difference may be related to the smaller tumor 
dose in the earlier years, which was only 3,000 roentgens or less, using 200 kv. therapy. 
All patients treated with supervoltage were given 5,000 roentgens or more. In recent 
years the survival rate seems about the same with similar doses. 

Skin reactions are less with supervoltage therapy, and one must therefore think in 
terms of tissue dose rather than judge the amount of radiation given by its reaction on 
the skin. In treating small tumors, careful localization with small fields can be carried 
out, as the edges of the beam still retain the same dose as the central portions. The 
relatively negligible differential tissue absorption of the supervoltage range may prove 
to be an advantage. 


The Anemia of Cancer Patients and Its Relation to Metastases to the Bone Marrow. S. C. 
Shen and F. Homburger. J. Lab. & Clin. Med. 37: 182, February, 1951. 


2 


Morphologic studies of the peripheral blood and bone marrow were made in 193 





patients with advanced cancer. One hundred sixteen (60.1 per cent) were considered to 
be anemic because the hemoglobin level was 80 per cent or below. Of these 116 anemic 
patients, the hemoglobin was between 70 and 80 per cent in fifty-two, between 55 and 69 
per cent in forty-two, and between 38 and 54 per cent in twenty-two. 
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When the anemias were classified according to pathogenesis, 28.5 per cent were due 
to blood loss alone, 2.6 per cent to hemolysis, 56 per cent were of the myelopathic type, 
and 12.9 per cent, of the myelopathic type complicated by blood loss. 

Of the 193 patients, fifty (25.9 per cent) had evidence of osseous metastases. Of 
those with such metastases, twenty-four (48 per cent) were anemic; twenty-six (52 per 
cent) were not anemic, 

In sixteen anemic patients (eight with and eight without metastases to bone) 
cobaltous chloride, 60 to 240 mg. daily, was employed to ascertain whether the bone 
marrows of these patients were capable of responding to such a hematopoietic stimulus. In 
all six patients with osseous metastases who received an adequate trial on the drug, 
the administration of cobalt was followed by reticulocyte responses. Two of these patients 
died before a rise in hemoglobin might have been expected. One patient failed to show 
any rise in hemoglobin, although the cobalt was continued for twenty-four days. In the 
other three patients of this group, the reticulocytosis was followed by elevations to normal 
of the red cell counts, hemoglobin, and hematocrit levels. Of the four patients without 
metastases to bone, who could tolerate cobalt for an adequate period, three showed definite 
reticulocyte responses followed by increase in red cells, hemoglobins, and hematocrits. 
The other patient showed no reticulocyte or other hematologic response to iron, liver, or 
cobalt therapy. 

These results indicate that the presence of metastases to bone usually has no relation 
to the development of anemia in cancer patients, and that cobalt therapy in cancer patients 
with anemia may increase erythropoiesis regardless of metastases to bone. Cobalt therapy 
fails to produce subjective improvement and often causes symptoms referable to the 
gastrointestinal tract and in some instances suggestive of angina pectoris. 

From these results it is concluded that anemia associated with cancer is not usually 
due to bone marrow replacement by neoplastic tissue. 


J. Bloom. 


Malignant Melanoma in the Negro. G. C. Morris, Jr. and R. C. Horn. Surgery 29: 223, 1951. 


Nine cases of malignant melanoma occurring in North American Negroes are re- 
ported. In addition, 430 (in both African and American Negroes) have been collected 
from the world literature. Malignant melanoma is not as rare a tumor in the Negro as 
many published reports indicate. The incidence of malignant melanoma, caleulated from 
data from a number of sources, varies from 1.8 to 4.4 times as great in the white race 
as in the American Negro. 

J. Bloom. 


Papillary Cystadenoma Lymphomatosum of the Parotid Gland. R. E. Holmberg and D. M. 
Glover. Surgery 29: 240, February, 1951. 


From a review of the literature, 151 cases of papillary cystadenoma of the salivary 
glands have been collected, and the authors have added eight cases. The theories of 
origin of these tumors and their clinical and pathologic characteristics are discussed. 

Surgical removal of all salivary tumors is clearly indicated, since identification of 
the lesions is impossible by clinical criteria alone. Fear of injury to the facial nerve 
has often delayed removal of parotid tumors in the past. Such fear is unjustified, since 
the majority of such tumors can be removed completely without nerve injury. Irradiation 
has no significant effect upon mixed tumors or papillary eystadenomas and should not be 
used, since it complicates surgical therapy. It is important that the papillary cystadenoma 
lymphomatosum be recognized and properly classified, since that diagnosis confers a much 
better prognosis than do any of the other common salivary tumors. 

The parotid gland may be explored readily through a vertical, preauricular, skin 
fold incision which, when carefully sutured, leaves a practically invisible scar. By re- 
flecting the skin forward the entire parotid capsule is bared. The tumors may present 
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as an elevation projecting through the capsule, or they may be seen as a reddish-brown 
mass just beneath the sheath. When the tumor is in the substance of the gland or deep 
to it, the parotid must be divided, care being exercised to make the incision between the 
branches of the facial nerve and parallel with their course. In dividing the gland, fine 
instruments and delicate technique are essential if injuries to the branches of the nerve 
are to be avoided. One of the main branches cf the facial nerve will often be found draped 
about the capsule of the tumor. Preliminary isolation of the main trunk of the facial 
nerve, together with its primary branches, is advisable when the tumor is deep to the 
gland. This precaution is time consuming and unnecessary when the tumor is superficial. 

Since it is usually impossible to distinguish from gross appearance between a mixed 
tumor and a papillary cystadenoma, it behooves the surgeon to remove the parotid tumor 
without injuring its capsule. The tumor should not be grasped with a sharp instrument 
until it is completely isolated and is ready to be lifted from the incision. In general, 
the papillary cystadenoma is firmer and more densely encapsulated than the mixed tumor, 
and at times it may feel cystic when exposed. Gross observations upon the intact tumor 
are distinctly unreliable, however. 

Statistically the tumors oceur most commonly at or below the angle of the mandible 
in the tail of the parotid gland of middle-aged males. 

Complete surgical extirpation’ of these tumors is seldom followed by recurrence. 


J. Bloom. 





Carcinoma of the Gum. W.L. Mattick and D. J. Meehan. Surgery 29: 249, February, 1951. 


This report is based on 101 patients treated at the Roswell Park Memorial Institute. 
The only patients excluded were those seen only once, the ones with hopeless cases who 
were seen and treated elsewhere and referred for an opinion, and those who were free of 
disease until lost to follow-up. In all, 118 patients were examined, with 16 patients falling 
into the above category. All tumors other than squamous-cell carcinomas were excluded 
from this study. The prognosis of malignant tumors other than squamous-cell carcinomas 
differs so widely that comparison studies are difficult to make. The 101 cases reported, 
therefore, represent only squamous-cell carcinomas, 

From 1937 to 1944, there were 25,453 new patients examined in this hospital. Fifty- 
six per cent of these cases were diagnosed as cancer. Intraoral cancers comprised 7.2 per 
cent of all malignancies and gum cancer approximately 1 per cent of all cancer in this 
institute. Martin reported that intraoral cancer comprises 4 per cent of all human cancer. 
There were no cases in this series occurring in a Negro, but since this city has only a 5 
per cent Negro population, no conclusion can be drawn. 

These cancers were rather evenly divided between the lower and upper gum, right 
and left side. Reports of other series have revealed about the same proportion. The mid- 
line is a rather uncommon site, only 5 cases occurring in this series. Since the gum is such 
a narrow structure, adjacent structures were invaded frequently. The lower gum lesion 
often involved the buccal mucosa and/or floor of the mouth. The upper gum frequently 
involved the buccal mucosa and/or the palate. 

These cases were all verified by biopsy. Recent review of the entire group confirmed 
the diagnosis of squamous-eell carcinoma. The Broder grading was employed since it was 
felt that this was the grading most popular and widely used. Eighty cases fell into grades 
1 and 2 and 21 cases were in grades 3 and 4. Repeated sections were obtained on a 
number of patients during the course of treatment for one reason or another, and it was 
noted that the lesions tended to maintain their histologic pattern throughout the course 
of the disease. Several cases showed some change but no more than might be expected 
from any tumor that has multiple sections taken from it. The grade of the lesion did 
not influence the cure rate. An almost equal precentage of five-year cures were noted for 
grades 1 and 2 as for grades 3 and 4, 

This series of gum cancers was treated entirely with radiation. The cure rate for 
the entire group was 19 per cent, and for patients with lesions without bone or node 
invasion, regardless of size, 36 per cent. No patients with either node or bone involve- 
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ment were cured. The authors, on the whole, feél on the basis of these results that surgical 
excision of the jaw is indicated when there is bone involvement. The treatment of 
patients with early gum carcinomas without node or bone involvement is still being evolved. 


J. Bloom. 


MALFORMATIONS AND DEFORMITIES OF THE JAWS 


Congenital Malformations in the Teeth and Eyes in Mental Defectives. R. Spitzer and 
I. Mann. J. Ment. Se. 96: 681, 1950. 


An investigation has been made on the occurrence of various disorders of the teeth 
and the lens in mental defectives. In order to ascertain the incidence of developmental 
malformations, 319 mental cases were examined clinically. Of these, 83 underwent slit- 
lamp examination of the lenses, The structural pattern of the teeth was affected in 84 
cases. The incidence of dental disorders in these patients was thus significantly higher 
than among the normal population. The dental anomalies were most prevalent in Mongols 
and the association with lenticular defects was also most pronounced in this group. 
Idiopathic epileptics and the unclassified mentally deficient patients showed dental 
changes in some way different from those encountered in the Mongols, but also often co- 
existing with lens defects. The mental and lenticular disorders were prenatal in origin. 

The authors felt that the data provided evidence for the fact that the anomalies 
of the dentition were etiologically related with the other congenital defects. In addition, 
the authors state that it is acknowledged that a defection in the layer or an interference 
with its normal development will induce concomitant changes in various organs of the same 
derivation. Hence, the involvement of the teeth in this process in association with other 
congenital lesions tends to confirm the argument that the dental changes are part of a 
syndrome of a systemic condition. 

It is considered that the etiological factors for these disorders are in the ectoderm, 
and that its inherent characteristics and its mode of development play an important part 
in the pathogenesis. 

J. Bloom, 


Un caso di aplasia delle branche montanti della mandibola. (Aplasia of the Ascending Rami 
of the Mandible.) Olindo Naso. Clinica Odontoiatrica 6: 30, January, 1951. 


A 10-year-old boy with a noncontributory case history came under the author’s 
observation with signs of malnutrition and underdevelopment. The objective examination 
of the patient showed a delayed development of his general somatic condition in respect 
to his age. The body was small and the limbs were proportionate but thin. The end 
phalanges of the fingers were short and broad with overhanging nails (drumstick fingers) ; 
the toes showed the same malformation but to a lesser degree. All over the skin of the 
patient large areas of dyschromia were present. Around the nucha region the discoloration 
of the skin assumed a reticulated aspect with hyper- and hypochromatie fields interlaced, 
resembling meshes of a net. In the axilla and in the inguinal region large spots of dis- 
coloration were to be observed. An open-bite with traumatic occlusion of the posterior 
teeth of mixed dentition characterized the relationship of the dental arches. The face 
of the patient showed a particular aspect as a result of a disproportionate and ‘unbalanced 
maxillo-mandibular relationship. The mandible was too small in regard to the maxilla. 
The chin was absent and as a result of that the contours of the face were lost. In fact, 
the anterior portion of the neck seemed to continue without interruption into the face. 
Palpation of the retromolar areas of both sides of the mandible failed to determine the 
existence of the ascending rami. The thorax of the patient was stretched out in length 
with a considerable deformation of the superior apertura, with a very marked lowering 
and forward falling of the scapulae and the acromio-clavicular region. This condition 
has brought about an excessive reduction of the biacromial diameter. The author discusses 
in length the possible etiology of this case. He states that aplasia of the jawbones is a 








it/ i PLS IGS 


ae 


Msgr tis 


? 


Ssmstieg rreer ir 





946 QUARTERLY REVIEW OF LITERATURE 


very rare affection. Whether it involves the maxilla or the mandible it may occur as a 
total or partial defect. Two cases of a partial aplasia of the jawbones were recently 
illustrated by Dery. In both instances a congenital absence of the four superior incisors 
was described and discussed. It is evident that a total aplasia of the mandible must 
involve an aplasia of the first branchial arch. If this condition of congenital absence 
is associated with a partial deficiency of the maxilla, similar to cyclops (monops), an 
ectogenic teratism would result, and the monster would be classified as agnatho-cyclopic. 
The partial aplasia of the mandible very frequently involves one or both ascending rami. 
Rocher and Davis described these conditions very minutely by pointing out their usual 
association with micrognathia and absence of the internal and external ears. Kazanjian 
(1939) described five cases of this rare jawbone dysplasia: one was a micrognathia com- 
bined with a microstomia, and the external ears were substituted by a coarse, rudimental 
tissue formation. Furthermore, the zygomatic arch and the ascending rami of the 
mandible were absent, and the horizontal (basic) portion of the mandibular body of both 
sides was hypoplastic. 


Etiology.—The causal factors which determine dysplasias, whether of excessive 
(hyperplastic) or defective (hypo- and aplastic) nature, are manifold and complex. 
Similar to other malformations they might be discussed on basis of: (1) heredity and 
(2) birth. In the former case the factor which is responsible for the malformation acts 
upon the ovule of the spermatozoon. The second case may be considered as a result of 
harmful actions performed by various factors upon the embryo. Morphine, cocaine, and 
tobacco might be classified with this second group of harmful, extrensic agents. They 
all may provoke dyscrasias, dysfunctional dystrophias, and dysplasias. But much more 
frequently the harmful effect of toxicity upon the germinal cells of developing embryos 
derives from endogenous factors. To this group of intrinsic pathogenic causes belong the 
products of faulty cell metabolism which, after a series of interacting effects upon other 
systems of the human body, ultimately would derange also the endocrine balance. The 
decisive role of the endocrine glands upon development and growth of germinal cells is 
recognized. It is obvious therefore that deranged mechanism of the function of these 
glands might well be one of the principal causes of dysplasias, There is, however, a rather 
large group of investigators who deny any causal effect of a disturbed endocrine system 
upon the origin of malformations. Their basic opposition to the importance of the part 
which the endocrine glands have in the malformations is given by statistical data. Clini- 
cal and laboratory observations show an overwhelming majority of malformations as 
unilateral. The author endorses the validity of the thesis which claims the endocrine 
glands as causal factors in the formation of dysplasias. With reference to the occurrence 
of unilateral malformations, however, he has to employ another auxiliary thesis. A 
possible neurovegetative disturbance combined with a concomitant hormonal disorder 
might well, according to the author, be a cause of dysplasia of that portion of the body 
which lies within the range of function of a particular nerve plexus. The author states 
furthermore that as a sequence to this condition of altered nerve supply, an altered 
vascular provision with altered nutrition would result. The influence of microorganisms 
on tissues, either through direct actions or through their toxins, is widely discussed by 
the author. The incidence of syphilis is mentioned by the author as one which, more than 
any other infectious disease, is held responsible in a number of cases of dystrophic 
derangements. 

Recent observations which were conducted by Greeg considering virus disease of 
the mother as an evident cause of malformations in the newborn are recognized by the 
author in evaluation of the influence of microorganisms as etiological factors in the 
genesis of malformations. Measles in the mother in the initial months of gestation is a 
definite cause of dystrophic disorders (heart and crystalline lens of eyes). Welch and 
Swan have reported cases of deaf-mutism; cardiac malformations, dental aplasias, and 
arrested or incomplete mental developments. These authors published statistical data 
according to which 100 per cent of malformations occur when the mother is affected in 
the first two months, and 50 per cent, in the third month of pregnancy. However, no 
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malformation of the fetus was observed if the pregnant mother was affected by a virus 
disease beyond the fourth month of gestation. Besides the measles, the epidemic parotitis, 
influenza, herpes zoster of the mother are known to be causative factors in the genesis 
of malformations, cleft palate, spina bifida, dental aplasia, cardiac anomalies, and 
microcephaly. 

Trauma.—According to the author trauma is a frequent cause of aplasias and 
especially if it is slow, continuous, and prolonged in its action. The mechanism of 
traumatic actions is complex. It may act directly upon the developing tissues or in- 
directly through a nervous stimulus provoked by trauma. Injuries caused by direct or 
indirect trauma may result not only in an impaired functional, but also in a hindered spe- 
cifie action upon differentiation and growth. The result of this disorder would be a 
deficient development. Other students consider this pathosis as a result of trauma but 
deriving from compression of the amniotic membrane upon the fetus. With regard 
to the indirect trauma, students point to possible lesions of the nuclei of the floor of the 
third ventricle. More specifically the lesion through indirect trauma would comprise the 
area which is situated around the tuber cinereum and the stalk of the pituitary gland. 
Lesions of this region would derange the endocrine balance of the hypophysis. Irradia- 
tion by radioelements is another factor which might give cause to the formation of 
aplasias. Chemical stimuli on the germinal cells, whether the former be of extrinsic or 
intrinsie nature, is another source of possible formations of aplasias. Alcohol with its 
degenerative action on the genes (hereditary elements) is considered by the author as 
one of the extrinsive agents. Furthermore, aleohol may decrease the toxin-neutralizing 
capacities of the liver and kidneys, whether those toxins were formed within or without 
the organism. Carbon monoxide is an agent of direct (angiospasm) or indirect action, 
i.e., it changes the blood chemistry with a consecutive trophical disturbance. 


A. G. &. 


NEUROLOGICAL DISEASES OF THE FACE 


Symposium: The Treatment of Facial Paralysis. Josephine Collier, John D. Spillane, 
and Philippe Bauwens. Proc. Roy. Soc. Med. 53: 746, 1950. 


From the neurologic standpoint, it is clear that between 75 per cent and 90 per 
cent of patients with Bell’s palsy recover spontaneously, that the slighter the paralysis 
the better the outlook, and the younger the patient the better the chance of recovery. 

The treatment of the paralysis consists of general and electrical methods. Counter- 
irritants, such as heat and short-wave therapy are recommended. Treatment of the face 
itself is limited to holding up the corner of the mouth. At first only passive movements 
of the facial musculature are recommended, and as recovery takes place exercises and 
self-massage are used. It was pointed out that early exercises merely stretch paralyzed 
muscles by using healthy ones. Galvanic stimulation of the paralyzed muscles is advised 
during the stage of recovery. There is little doubt that this maintains the paralyzed 
muscles in a healthier state. 

2 os. 


Residual Osteitis of the Alveolus of the Maxilla as a Cause of Facial Pain. Philip S. 
Meyrick and Leslie 8. Manion. J. Laryngr. & Otol. 64: 507, 1950. 


The patient usually gives a history of neuralgic type of pain in the face, which comes 
on suddenly and lasts several days, ceasing as suddenly as it begins. The distribution is 
in the infraorbital region, but not infrequently there is radiation to the frontotemporal 
region. The attacks are recurrent, tend to become more severe, and the period of free- 
dom from pain tends to grow shorter. 

Clinical examination is the basis of diagnosis. Roentgenograms should be made in 
all cases to ascertain the presence of retained roots. The important feature is to map out 
accurately, with the finger, the area of tenderness in the buccogingival sulcus. Routine 
investigation of the antrum is required because there is always a possibility of concomitant 
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infection. The lesions have been observed in all parts of the upper jaw but they seem 
to be most obvious in the regions of the canine teeth and of the tuberosity of the maxilla. 

At operation the cortex of the bone is exposed and broken through at the point 
mapped out as that of maximum tenderness. The necrotic bone is found beneath, All 
the necrotic area is curetted and the cortex is removed from the area as far as necessary 
to give a gently shelving cavity. Any retained roots and the outer plate of any unhealed 
sockets are removed. Postoperative exacerbation of the neuralgia is common, but usu- 
ally subsides within forty-eight to seventy-two hours. 

T. 3. 'S, 


PLASTIC PROCEDURES 


A Technique of Skin Grafting to the Tongue; With Case Report. John J. Conley. Plast. 
& Reconstruct. Surg., 5: 450, 1950, 


Certain pathologic conditions such as leucoplakia and cancer of the tongue necessitate 
:emoval of large sections of its deep substance and mucosa, In such cases, the defect 
muy be too large to be corrected by a mucous membrance graft, and repair of the wounds 
must be carried out, if possible, by direct closure or free skin graft, with the advantage 
of minimal scarring and a maximum of remaining functional activity. 

In order to overcome the handicaps presented by the infection and movements of 
the tongue, (1) the free split skin graft should be carefully and snugly sewed to the 
raw surface of the tongue to give it local positional fixation; (2) the tongue should be 
immobilized on the floor of the mouth to the teeth or jawbone to give it area fixation; 
(3) the mobilized area should be protected against trauma or injury. The latter two 
objectives are accomplished by depressing the grafted tongue into the floor of the mouth 
with a modeled metal plate lined internally with foam rubber sponge cut it such a way 
as to be cushioned against the tongue. It should extend from the lower incisor teeth 
to the descending posterior portion of the tongue in order to prevent protrusion, retrac- 
tion, elevation, or lateral movement of the tongue. This appliance is fixed in the mouth 
by wiring to the teeth or to the mandible by circumferential wiring. This arrangement 
embarrasses respiration and eating; therefore, prophylactic tracheotomy should be done 
and nourishment should be maintained by a nasal feeding tube for approximately ten 
days. 

The author reports the case of a 62-year-old white woman who had a marked, heavy 
leucoplakia involving the entire dorsum of the tongue, and a button-shaped epithelioma 
on the left posterior lateral margin of the tongue. She was treated as follows: 

The carcinoma was widely excised on the left side of the tongue and all the leuco- 
plakia on the dorsum and side of the tongue was removed by sharp dissection. After 
bleeding was controlled, a split skin graft measuring approximately 0.015 inch in thick- 
ness was taken from the abdomen and carefully sewed about the margin on the tongue 
and immobilized. Wires were then utilized in a circumferential manner around both 
horizontal rami, and one was placed around the anterior section of the mandible. These 
wires were then fixed in holes through a semisoft metal plate which was placed over a 
medeled foam rubber sponge on top of the skin graft on the tongue. The envelopment 
extended from the tip to the margin of the epiglottis posteriorly and about the lateral 
margins. The tongue and floor of the mouth were thus depressed and fixed by this wiring 
technique, and complete immobilization and protection of the tongue obtained, A prophy- 
lactic low tracheotomy was performed and a nasal feeding tube inserted. The plate over 
the tongue was removed on the seventh postoperative day, the tracheotomy tube was 
removed on the ninth postoperative day, and the nasal feeding tube on the twelfth 
postoperative day. The entire postoperative course was uneventful, and there was com- 
plete take of the skin graft. The tongue possessed mobility, but there was some limita- 
tion of protrusion and lateral movement, but speech, although not perfectly clear, was 
satisfactory. There was no unusual difficulty in taking of food, and the patient was 
rehabilitated. 

7. 0% 
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(Continued from the July isswe, page 731.) 
Impacted Maxillary Premolars 


A SUPERIOR arch constricted in the area immediately posterior to the 
cuspids may cause the premolars to erupt in poor alignment, the space 
between the cuspid and first molar being insufficient to accommodate both 
teeth in normal position. Occasionally one of them, usually the second pre- 
molar, becomes impacted. More often than not the tooth lies near the surface 
with the crown deflected palatally and presents little difficulty in removal. 
When the radiograph indicates that the crown is close to the alveolar border, 
a triangular palatal flap is usually made to provide operative access. This is 
accomplished by making a vertical incision one-half to one inch in length 
mesially to the imbedded tooth, following which the palatal gum is retracted 
from the gingival margin. The flap is held back by the broad end of the 
periosteal lever or by a suture anchored to one of the opposite molars. As 
with all impactions the crown must be entirely freed from overlying bone. 
Having performed this excision, the blade of the Cryer lever is engaged be- 
neath the crown and by ‘judicious elevation the tooth is thus dislodged. Impac- 
tions in this position are similar to the supernumerary tooth, the removal of 
which was illustrated in Fig. 184. Fig. 342 shows a case of this type. In this 
instance a supernumerary tooth lies above and against the crown of the pre- 
molar. 

When the radiograph shows that the crown of the impaction lies high in 
the vault as in Fig. 343, it is advisable to expose the coronal portion by means 
of a semilunar incision at a safe distance from the gingival margin. The post- 
operative radiograph indicated the care which must often be exercised in safe- 
guarding the antral wall from invasion. 

A similar case of a maxillary premolar located in an extremely abnormal 
position is shown in Fig. 344. The buccopalatal film indicates that the im- 
pacted tooth lies in an inverted position, and its relation to the antrum is 
questionable. The diagnostic aid furnished by a supplementary occlusal view 
in such obseure eases is well demonstrated in this illustration. It becomes 
evident that the tooth lies horizontally in the palate and that there is no 
danger of invading the sinus during operation. Another premolar anomaly 
demanding individual consideration is shown in Fig. 345. In this case the 
sacrifice of the molar appeared advisable and the surgical approach was made 
from the buceal side. 


*This is the twenty-ninth article in a series which began in January, 1949, issue of the 
JOURNAL. 
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Impacted Mandibular Premolars 
Impacted premolars are not uncommon in the mandible. Some present 
problems which are relatively easy to solve while others are associated with 
complicating conditions which inelude distinet hazards. 





Fig. 343. 


Fig. 342.—Linguoangular maxillary premolar impaction and supernumerary bud. Post- 
operative radiograph. 
Fig. 343.—Inverted premolar impaction lying close to the sinus. Postoperative radiograph. 


Assistance to the Orthodontists—F igs. 346, 347, and 348 represent types 
of premolars which require orthodontic aid rather than extraction. During 
the teen age period such teeth are often unerupted and malposed. They will 
unquestionably become fully developed impactions unless corrective measures 
are taken. Sometimes the deciduous molars are the retarding cause and in 
others additional space must be created. The exodontist’s part in the pro- 
cedure consists not only in extracting the deciduous tooth if present but also 
in removing the osseous covering of the coronal portion of the imbedded 
tooth. This detail is all important. In Fig. 346, A, the premolar was buried 
beneath a heavy layer of bone. In B the obstruction has been excised and a 
surgical pack maintains the opening. In C the tooth has been brought into 
alignment. In Fig. 347 the desired result has been made possible by the ex- 
traction of the deciduous molar and removal of the overlying bone. In Fig. 
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sinus is not involved. Postoperative views. 
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*, and D, Inverted premolar in the palate. The occlusal view proves that the 
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Fig. 345.—A, B, C, and D, unusual maxillary premolar impaction and postoperative 
radiographs. 
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348, B, the tooth has been extracted but the obstructing bone was not excised. 
Because of this negligence more mechanical aid was required (C). In D the tooth 
is gradually assuming a vertical position by orthodontic means. 

Through the courtesy of Dr. A. P. Williams I am privileged to present an 
interesting ease which illustrates two important facts; namely, that timely 
intervention by the exodontist and orthodontist can prevent many a dental 
catastrophe and that neglect of simple precautions taken at the proper time is 
an open invitation to dental disaster. Fig. 349, A, is a case as presented in 
1926. The conditions are comparable to those shown in Fig. 347. 


A. B. 






Cc. 


Fig. 346.—A, Mandibular premolar impaction; B, the crown is exposed; C, the tooth has 
assumed correct position. 

Dental advice was disregarded by the parents of the child. Fig. 349, B, 
shows the position of this impaction in 1928. In 1930 the distal progress of the 
tooth is shown (Fig. 349, C). In Fig. 349, D, the first and second molars have 
been lost. The impaction is below the now erupted third molar and is apparently 
still progressing toward the angle of the mandible. This film was taken in 1940 
and unfortunately is the last one available. 

Lingual Impactions.—These are the most common types of mandibular pre- 


molar impactions and are divided into two categories, those partially erupted 
with crowns exposed and those wholly imbedded in the lingual side of the 
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arch. The operative techniques for these types are similar in all details to 
those described for the removal of mandibular premolars and supernumerary 
mandibular premolars when in lingual displacement. Figs. 126, 127, 181, 182, 
and 183 illustrate each condition. 





C. 


Fig. 347.—Impacted premolar easily brought to normal eruption by removal of the deciduous 
tooth and exposing the imbedded crown. 


Buccal Approach.— When adjacent teeth are present and the radiographs 
show that the impaction is not situated on the lingual side of the arch, whether 
it is buceally displaced or lying between outer and inner bony plates, a buceal 
approach is usually made. A triangular flap, created by making a vertical 
incision anterior to the impaction and followed by a release of the tissues 
from the gingival margin, furnishes excellent access if the tooth lies near the 
surface. If it is deeply imbedded a semilunar incision at the mucobuccal 
fold bueeally to the impaction generally affords simple access. When un- 
covering the ossistructure or excising it, the location of the mental foramen 
must always be considered. Paresthesia of the mental nerve may be an un- 
avoidable result of operations in this area, but careful flap retraction and in- 
strumental pressure away from the nerve opening do much to minimize the 
occurrence. The patient should be advised preoperatively that following such 
extractions, prolonged numbness of the lip may be an inevitable sequence. 
Figs. 350 and 351 illustrate types for which a buceal approach is properly 
indicated. Fig. 350 presents a horizontal impaction in a torsional position 
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a Fig. 348.—A, B, C, and D, the deciduous tooth was removed but the imbedded crown was 
B not exposed. Orthodontic appliances were necessary. 
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while Fig. 351 lies transversely with the crown deflected lingually and the 
root under the buccal wall. In this case the first premolar has been ruined 
by pressure erosion. 


A. B. 





Cc. D. 


Fig. 349.—An impacted premolar which received no dental attention. A, 1926; B, 1928; 
C, 1930; D, 1940. (Courtesy of Dr. A. P. Williams.) 





Fig. 350.—Impacted mandibular premolar in a torsional position. Postoperative radiograph. 


Unusual Anomalies.—The types of impacted mandibular premolars already 
mentioned may be termed routine inasmuch as habitual methods of management 
induced by commonly existing circumstances are followed. Occasionally situa- 
tions arise which require departure from stereotyped procedure, and call for 
techniques adapted to the individual necessities of the case. Fig. 352 
furnishes an excellent illustration. 
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Symptoms and Diagnosis.—The patient was a boy of 13 years who pre- 
sented with localized facial swelling buceally to the premolar area. A gradually 
increasing numbness of the lip had developed until complete paresthesia 
existed. His temperature was normal, he had no pain, and inflammatory 
symptoms were absent. A decayed segment of the crown of the deciduous 
second molar was attached to the gum. Under palpation crepitus was de- 
tected. The radiographic examination (A) disclosed a dentigerous cyst beneath 





Fig. 351.—Impacted premolar in distolingual deflection. 





A. B. Cc. 


Fig. 352.—A, Impacted mandibular second premolar involved by a dentigerous cyst, Jan. 10, 
1934; B, the postoperative radiograph; C, a check-up thirteen years later, Feb. 3, 1947. 
which lay an impacted second premolar. The imbedded tooth was in a horizontal 
position slightly above the lower border of the jaw with the crown pointing 
distally. It was evident that the mandibular canal, the mental foramen, and 

the mental nerve were involved. 


Operative Procedure.—The carious remains of the deciduous molar were 
euretted away and an extensive triangular flap was carefully reflected to ex- 
pose the buceal alveolus. The flap was created by making two incisions, the 
first vertically between the cuspid and first premolar and the second 
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B. 





Fig. 353.—A, Impacted mandibular premolar and pathologic second molar; B, postoperative 
radiograph. 
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horizontally along the crest between the first premolar and the first molar, 
following which the tissues were laid back from the gingival border as far 
posteriorly as the second molar. 


Tate. 





Fig. 354.—A pathologic process obviated the necessity for extensive osseous excision during 
the removal of this impaction. 
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Fig. 355.—The presence of this impaction was not noted until signs of acute infection 
developed. Little osseous excision was indicated. 


The eggshell buccal wall was removed with romgeurs and the cystic mem- 
brane detached with curets and enucleated en masse. A large portion of the 
cystic area was occupied by a fused cluster of rudimentary teeth in addition 
to a number of individual tooth buds. Upon removal of the cyst the imbedded 
tooth became somewhat visible in a semitransverse position with the crown 
lying lingually to the first molar and the root pointing buceally. The lingual 
plate of bone was found to be intact and its integrity was maintained. To 
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obviate extensive osseous excision around the tooth it was bisected at its neck. 
This enabled the coronal portion to be raised and released anteriorly. Apical 
picks then released the root segment which was easily raised from its seat 
and withdrawn. After socket débridement, the flap was replaced and sutured, 
leaving a smal] vent at the superior border into which a light gauze wick was 
inserted. B is the postoperative film. ; 

In the same type of case if operated today our postoperative method would 
be to fill the cavity with thrombin-impregnated Gelfoam and completely close 
the wound. The postoperative course was uneventful although at the time of 
dismissal paresthesia prevailed. This patient was operated in 1934. In 1947 
by good fortune I was enabled to see the young man again. C shows the area 
after a lapse of thirteen years. He reported that the paresthesia underwent no 
change for several postoperative months, then gradually diminished in in- 
tensity, and finally disappeared in about three years. 

Three other types, illustrated in Figs. 353, 354, and 355, show impacted 
mandibular premolars which were discovered only when active pathologie eondi- 
tions brought them to dental attention. 

In Fig. 353, the isolated molar was the responsible factor, the pericemental 
infection causing the subjective symptoms. Removal of the impaction was 
facilitated by the extraction of the molar and the curettage of the infected 
bone which involved a coronal portion of the imbedded tooth. A limited ex- 
cision of the alveolus overlying the root then permitted the tooth to be elevated 
from its seat. In Figs. 354. and 355 the pathologie process obviated the 
necessity for further bone sacrifice. 


Impacted Mandibular Premolars in Edentulous Mandibles 


Quite frequently this type of case is presented to the exodontist for 
solution. Usually the patient is of advanced age. The mandibular teeth 
have been extracted in bygone days and full dentures have been satisfactorily 
worn throughout the intervening years. Suddenly this denture becomes 
troublesome, causes discomfort under pressure, and often the soft tissues in 
a localized area become sore and inflamed. The radiograph discloses impac- 
tions which have become activated and their crowns have begun to break 
through into the mouth. The removal of such impactions requires meticulous 
eare and expert technique since the hazard of jaw fracture is ever-present. 
The alveolar process in these cases has long been resorbed and the impactions 
lie in the body of the jaw itself which in elderly people is prone to be thin and 
frail, though of dense construction. These teeth are found in varying posi- 
tions, and their apices, often hypercementosed, may approximate the inferior 
border. Figs. 356, 357, and 358 serve as illustrations. 


Technique.—Ample exposure of the area is imperative and is easily obtain- 
able. A long horizontal incision is made along the crest of the ridge, the lingual 
gum freed from the bone, and a buccal flap retracted. Although conservation 
of osseous structure is essential, the important safeguard against accident is 
the complete removal of obstructing bone before even the slightest pressure is 
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exerted toward unseating the tooth. Engine-driven surgical bibevel drills and 
burs are the preferred bone excision instruments. Ossisectors are useless and 
the impact of mallet blows invites disaster. 


Fig. 356. 





Fig. 357. 
Fig. 356.—Pre- and postoperative radiograph of an impacted premolar in an edentulous 
mandible. 
Fig. 357.—This isolated impaction occupies nearly the whole body of the mandible. The 
root is hypercementosed. In such cases the danger of jaw fracture is always present. 





A. B. Cc. 


Fig. 358.—Another invitation to mandibular fracture. A, The buccolingual film; B, the 
occlusal film; C, the postoperative film. 


Whenever a case presents definite risk of fracture, the danger should be 
explained to the patient preoperatively with the assurance that his interests 
will be properly safeguarded, for in spite of all precautions and through no 
fault of the operator a fracture may be unavoidable. A possible dentolegal 
sequence may be thus forestalled. 

A ease in point is illustrated in Fig. 359, A, B, and C. The patient was a 
woman 74 years of age, who recognized the hazard as did her family, her dentist, 
and her physician. In spite of the danger, the removal of the impaction was 
considered essential. The operation was uneventfully completed and the jaw 
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: Fig. 359.—A, A _ precarious situation. Patient aged 74. Mandibular fracture was 
anticipated but removal of the impaction was essential. B, The tooth was removed but the 
mandible seemed intact. C, Postoperative radiograph taken six weeks later. A bone callus 


is evidenced showing that the jaw was fractured unknown to dentist or patient. 
was uneventful, 


Recovery 
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seemed intact. B is the immediate postoperative radiograph. Recovery was 
normal. ( is a check-up picture taken six months after operation. A bone 
eallus is evident which shows that the jaw was fractured although no displace- 
ment occurred and there were no clinical symptoms. 





Fig. 360.—In this case the jaw fractured under the impact of a mallet blow and not by 
attempted elevation of the tooth. 





Fig. 361. An impacted mandibular first molar. 


Fig. 360 shows a case in which a simple jaw fracture occurred under a 
mallet and chisel technique. The accident happened during the bone excision 
and was not due to attempted leverage. Fortunately in this case the line of 
fracture was such that there was no displacement’ and no postoperative jaw 
stabilization was required. 

Impacted First Molars.—On very rare occasions maxillary and mandibular 
impacted first molars are encountered. The approach for removal is always 
made from the bueeal side and a triangular flap is customarily devised by 
making a vertical incision somewhat mesially to the impacted tooth and reflect- 
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ing the soft tissues from the gingival margin. Complete vision is essential. 
The buccal process is excised sufficiently to expose the crown, care being taken 
in the maxillary dissection not to open accidentally into the sinus. 

This exposure of the crown may permit the imbedded tooth to be luxated 
and withdrawn buceally in toto, but often the approximal walls of the adjoin- 
ing teeth are thereby endangered. If this condition exists sectioning the tooth 
is a more rational measure. Following the extraction the flap is replaced and 
the vertical incision sutured. 

Fig. 361 shows an impacted mandibular first molar in the mouth of a man 
aged 67. 





Fig. 362.—Pre- and postoperative occlusal radiographs of impacted central incisors in an 
edentulous mandible. 

Impacted Second Molars.—Impactions of the second molars are more com- 
mon than first molar impactions and are generally associated with impacted 
third molars. In such instances if both teeth are condemned the third molar 
is removed first and the second molar then treated as if it were a third molar 
impaction. When occurring individually and the third molar is erupted and 
to be retained, the extraction technique is analogous to that for an impacted 
first molar. 


Impacted Incisors.—On the infrequent occasions when central and lateral 
incisor teeth are impacted, their positions are oriented and the technical 
methods of removal are carried out in the same manner by which impacted 
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euspids are located and removed when in like situation. Fig. 362 shows pre- 
and postoperative occlusal views of two impacted central incisors in an 
edentulous mandible. The occlusolabial approach furnishes proper access in 
a ease of this character where the impactions lie in an intermediate position 
between the labial and lingual cortical surfaces. 

Supplemental Operations.—In this and the preceding chapters it has been 
my endeavor to elucidate principles and describe operative methods which 
will enable the dental student and practitioner to extract teeth, whether in 
normal or abnormal positions, with a minimum of trauma and the assurance 
of an uneomplicated postoperative course. 

In addition to these techniques which have been strictly limited to tooth 
removal there are other associated operations which, because of related ana- 
tomical conditions, must in many instances be performed in conjunction with 
extractions to assure the desired consummation of a case. 

The treatment and care of contemporaneous infectious processes, acute 
and chronic, the management of cystic involvements both of radicular and 
dentigerous origins, and the recognition and diagnosis of benign and malignant 
neoplasms have been so adequately covered in all the recent oral pathology 
and surgery texts that their inclusion in these chapters would be repetitious. 
Aside from these lesions, nearly all of the accessory operations fall under 
the general subject of surgical preparation of the mouth for denture prosthesis. 
The several subdivisions under this heading have also been described at 
length by various authors. 
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N. SauaMa, B.Cu.D.(Catro), L.D.S.( ENG.) ,* anp Aziz Hitmy, 
B.Cu.D.(Catro), L.D.S.(Ena.),* Carro, Eaypr 





HE following are some of the cases seen in our clinie in Cairo, Egypt, with 
the type of treatment used by us for such tumors. 
Case 1. A Case of an Extensive Fibromyxoma of the Left Maxilla and Palate 

An adult 45-year-old Egyptian man reported with an extensive solid vas- 
cular, very firm growth with smooth normal-colored surface, and short, broad 
pedicle, growing from the alveolar process region of the left premolar and molar 
and encroaching on the whole palatal aspect of the maxilla. It was protruding 
outward slightly, but to a great extent was located palatally. It had started 
eleven years previously and gradually increased in size. No bony expansion 
could be felt, an indication of its peripheral origin. It was quite painless. No 
enlargement of the lymph nodes was present. Both hard and soft palates were 
unaffected, but owing to the huge bulk of the growth it caused some difficulty 
in swallowing and mastication. The bone of the left maxilla and palate was 
unaffected with the exception of a slight outward protrusion localized to the 
alveolar process from which the neoplasm was originating. 

The patient’s general health was quite good. The blood count was normal 
and Wassermann reaction was negative. The neoplasm seemed to be originating 
from the mucoperiosteum. The left antral cavity was clear. Premolars and 
molars were missing, and therefore the occlusal aspect of the tumor was partly 
eroded by traumatic occlusion of opponent teeth. Its consistency was hard 
and slippery to the touch, with no tendeney to bleeding (Fig. 1). 

Radiographic Appearances.—The occlusal views of the left maxilla re- 
vealed a localized erosion of the bone of the alveolar process extending from the 
left first premolar to the third molar and tuberosity regions, with some tra- 
beculation seen in the eroded areas (Fig. 2). The bone of the hard palate was 
unaffected (Fig. 3). The appearances suggested a slow-growing tumor most 
probably of the mixed cell type. 

Microscopic Appearances.—Examination of a section of tissue revealed a 
normal epithelial covering with a matrix chiefly made up of collagenous fibrous 
tissue and fibroblasts. A great part of the structure showed myxomatous tissue 
with its typical triangular and stellate cells. Impregnation with inflammatory 
cells could also be seen (Fig. 4). 

Operation.—Under general anesthesia the growth was chiseled out com- 
pletely with the alveolar process carrying the canine and first premolar. The 
external facial wound and the region of the alveolus healed normally and 
rapidly (Fig. 5).t 

*Assistant Professor, Dental School, Cairo, Egypt. 


We are obliged to Dr. A. Abu-Zekry, F.R.C.S.(Eng.) for his operation and for the 
specimen. ; 
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Case 2. A Case of Endosteal (Central) Fibromyxoma of the Right Maxilla 
A 32-year-old Egyptian man reported with a solid, vascular, sessile growth 
occupying the right maxilla and protruding externally and internally. It had 
oceupied the region from the upper right canine up to the right tuberosity. It 





Fig. 1.—Photograph of patient with an extensive fibromyxoma of the left maxilla and palate, 
showing the neoplasm in situ. 








Fig. 2. Fig. 3. 


Fig. 2.—A case of extensive fibromyxoma of the left maxilla and palate. Occlusal radi- 
ograph of the left maxilla showing the presence of localized erosion of the bone of the alveolar 
process. Some trabeculation is seen in the eroded area. Bone of the hard palate is unaffected. 


Fig. 3.—A case of extensive fibromyxoma of the left maxilla and palate. Occlusal radi- 
ograph of the left maxilla, showing the presence of localized erosion of the bone of the 
alveolar process. Bone of the hard palate is unaffected. 
had a smooth surface with normal color of the gingiva. The first and second 
molars were removed a year previously with the growth, but it had recurred. 
It had started three years previously and had been gradually increasing in 
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size. The growth, being of endosteal origin, had obliterated the antral cavity 
and expanded the bone in all directions. Its occlusal surface was partly eroded 
due to traumatic occlusion of the opponent teeth. The patient’s general health 





Fig. 4.—Photomicrograph of tumor of the left maxilla and palate, showing fibrous and 
mvxomatous structures. 





Fig. 5.—Photograph of specimen (fibromyxoma of the left maxilla), showing its occlusal view, 
both outer and inner extensions with teeth in situ. 

was quite good. The blood count was normal and the Wassermann reaction 

was negative. The neoplasm was quite firm to the touch with no tendency to 

bleed. Both cheek and palate were free (Fig. 6). 
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Radiographic Appearances.—X-ray examination revealed a growth seen 
arising from the right alveolar ridge and projecting into the right antrum which 
appeared opaque (Fig. 7). The alveolar bone was completely destroyed by it. 


Fig. 6. Fig. 7. 
Fig. 6.—Photograph of patient with endosteal fibromyxoma of the right maxilla, showing 
the neoplasm in situ. 
Fig. 7.—Radiograph of skull showing opacity in the right antrum with definite expansion 
of the right maxilla. 





Fig. 8. Fig. 9. 
Fig. 8.—Occlusal radiograph of the right maxilla, showing destruction of the alveolar 
bone with fine reticulation with honeycomb picture. 


Fig. 9.—Occlusal radiograph of the right maxilla, showing destruction of the alveolar 
bone with fine reticulation with honeycomb picture. 
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Marked expansion of it was also seen. Inside the growth, fine reticulation with 
honeycombed picture was detected (Fig. 8). Its margins were clear-cut with 
dense sclerosis in the healthy bone posteriorly (Fig. 9). The appearances sug- 
gested a slow-growing endostez! or central growth. 

Microscopic Appearances.—Examination revealed normal epithelial cover- 
ing with a matrix chiefly made up of collagenous fibrous tissue and fibroblasts. 
A great part of the structure showed myxomatous degeneration with its typical 
stellate cells. Round cell infiltration was also present (Fig. 10). 

Operation.—Under general anesthesia the whole right maxilla was surgi- 
cally removed en masse, and the cavity left to heal. After the lapse of about 
three months, a mechanical artificial restoration was fitted to close the perfora- 
tion into the sinus and nose. 





Fig. 10.—Photomicrograph of endosteal fibromyxoma of the right maxilla, showing fibrous tissue 
with myxomatous degeneration with inflammatory infiltration. 
Case 3. A Case of Complex Composite Odontome Occupying the Molar 
Regions of the Right Side of the Mandible 

A 30-year-old Egyptian man reported with a septic cavity at the lower 
right molar region causing pain, tenderness, and swelling. On probing this 
‘avity, hard, irregular, calcified tissue could be felt. This cavity had been 
present for a very long time, causing acute exacerbations now and then. All 
the lower molars were missing with no history of previous extractions. The 
remaining dentition was quite normal. The body of the lower jaw was ex- 
panded buccolingually at both the molar and angle regions. Acute lymphad- 
enitis was present due to the associated pyogenic infection. There was neuralgic 
pain at the right side of the head with slight inability to open the mouth. 
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Radiographic Appearances.—X-ray examination revealed the presence of 
a fairly huge mass of irregularly calcified tissues occupying completely the 
right molar region and the angle of the jaw, with thin fungating edges and 
rarefied areas at its occlusal and distal aspects. Anteriorly and at its lower 





Fig. 12. 


Fig. 11.—Extraoral radiograph of the right side of the mandible, showing complex com- 
posite odontome in situ. Anteriorly and at its lower border a molarlike tooth is scen embedded 
and fitting in the odontome with its roots curved posteriorly. 

Fig. 12.—Extraoral radiograph of the right side of the mandible after complete removal 
of the odontome. 


border a molarlike tooth was seen embedded and fitting into the odontome 
with its roots curved posteriorly. The occlusal depression coincided with the 
perforated cavity in the soft tissues. The odontome extended posteriorly 
beyond the right angle and occupied partly the ascending ramus with bone 
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covering it occlusally. A line of demarcation could be seen around it. The 
inferior border of the lower jaw was thinned out with slight periosteal deposi- 
tion of bone externally (Fig. 11). 

Operation.—After the disappearance of the acute inflammation, regional 
anesthesia was used to remove the odontome. Owing to its irregular fun- 
gating edges that were interlocked in the thinned-out bone, the removal was 
very difficult. Utmost care had to be taken to avoid fracture of the mandible. 
Deep below the odontome anteriorly a fully calcified first molar was present 
which was removed easily and assembled in its depressions on the excised 
odontome. A huge bone cavity was left for daily dressings (Fig. 12). 


Description of the Odontome.—After bleaching and complete dehydration, 
the odontome with the tooth articulated in its position weighed 11.715 Gm. 
Its dimensions were as follows: anteroposteriorly, 43 mm.; vertically, 22 mm. ; 
buceolingually 21 mm. On examination, it appeared as an irregularly shaped 
mass with deep excavations both occlusally and distally. Both the inner sur- 
face and its inferior border were smooth. Anteriorly and at its lower border, 
there was a deep depression into which the occlusal surface of the first molar 
had been accurately fitted. Both roots of this molar were curved backward. 
The whole mass seemed clinically to be formed of enamel, dentine, and ce- 
mentum irregularly mixed (Fig. 13). 





Fig. 13.—Complex composite odontome, anteroposterior view. 


Case 4. A Case of an Extensive Endosteal (Central) Osteoclastoma 
(Giant Cell Tumor) of the Left Side of the Mandible 


A 60-year-old Egyptian woman reported with an extensive solid vascular 
growth, occupying completely the left half of the mandible. It started about 
a year previously and rapidly increased in size until it had attained the present 
size in a relatively short period. The growth was of endosteal or central origin, 
and had expanded the mandible externally and internally, resulting in great 
deformity of facial contour. The neoplasm was dark red in color, had an ir- 
regular lobulated surface with fluctuations which could be elicited at certain 
areas due to the presence of blood cysts and osteoclastic erosion of the bone. 
The patient’s general health was poor. She had advanced oral sepsis. The 
teeth in relation to the growth were very loose and were removed. Blood cell 
count was within normal limits. Wassermann reaction was negative. Blood 
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Fig. 14. Fig. 15. 
Fig. 14.—Photograph of patient with an extensive osteoclastoma, showing deformity of 
facial contour due to its external expansion of bone. 


Fig. 15.—Intraoral view of extensive osteoclastoma of the left side of the mandible, show- 
ing the neoplasm in situ. 











Fig. 16.—Extraoral radiograph of the left side of the mandible, showing expansion of the 
left body and its ramus with definite line of demarcation between visible trabeculation and 
healthy bone. Inferiorly the margin of the bone almost intact, but near the alveolar border, 
the bone is markedly rarefied. 
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calcium was normal. No other involvement in the bones of the limbs could be 
found. Such growths are very common in young subjects, yet this case illus- 
trates that they can occur as well late in life (Figs. 14 and 15). 





Fig. 17.—Occlusal radiograph of the left side of the mandible, showing expansion with massive 
erosion of bone of body and thin trabeculation. 





Fig. 18.—Photomicrograph of an osteoclastoma of the left side of the mandible showing numer- 
ous multinucleated cells lying in a cellular matrix with delicate connective tissue stroma. 


Radiographic Appearances.—Examination revealed expansion of the left 
body of the mandible by an osteolytie growth in the horizontal ramus with a 
definite line of demarcation between visible trabeculation and the healthy 
bone. Inferiorly the margin of the bone was almost intact, but near the al- 
veolar border the bone was markedly rarefied (Figs. 16 and 17). 
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Microscopic Appearances.—Pathologic examination revealed normal epi- 
thelium. The matrix was very cellular with delicate connective tissue stroma 
containing fairly numerous large cells with multiple nuclei. Some bone 
spicules could be seen scattered here and there. Infiltration with inflammatory 
plasma cells could also be seen (Fig. 18). 


Treatment.—Under general anesthesia, the left half of the mandible was 
completely excised and the part subjected to deep x-ray therapy. 


Case 5. A Case of Osteoma in a Child 

A 13-year-old Egyptian female child reported with a very solid growth of 
hard consistency, protruding buceally and oceupying the regions of the left 
maxilla. It had a sessile base palatally, with a narrowed pedunculated area 
bueeally. Its surface was firm and smooth, normal in color, with some indenta- 
tions due to traumatic bite of the lower teeth. The upper left premolars were 
displaced slightly, but the left first molar was pushed backward and prevented 
the eruption of the second molar. It had started about eighteen months pre- 
viously and was slowly growing and increasing in size. There was no bony 
expansion of the left maxilla, an indication of its peripheral origin. There was 
no history of specific illness and the child was apparently in good health. The 
remaining dentition was normal with no other abnormality in the oral mucosa. 
The blood count was normal and the Wassermann reaction was negative. No 
enlargement of the lymph nodes or metastasis could be seen anywhere in the 
body. The growth was chiefly composed of osseous tissue, and chiseling was 
resorted to while taking a biopsy. 





Fig. 19.—Occlusal radiograph of the left maxilia, showing the presence of a pedunculated oste- 
oma, triangular in shape with smooth defined outline. Adjacent teeth appear displaced. 


Radiographic Appearances.—The x-ray revealed the presence of a peduncu- 
lated osseous mass of tissue protruding externally from the alveolar crest of 
the left maxilla, triangular in shape with smooth defined outline. It had dis- 
placed the adjacent teeth (Fig. 19). The appearance was that of an osteoma. 
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Microscopic Appearances.—A section was cut from the specimen after 
its complete excision through the central part of the growth. It was removed 
with its buceal. pedicle intact. It was surprising to find that the whole outer 
mass of the growth was lined with normal epithelium and the whole structure 
below was pure osseous tissue (Fig. 20). The pedicle appeared to be made up 
of a fibrocellular structure with no bony tissue in it and to be lined with epi- 
thelium in continuity with that of the large mass, and contained fairly large 
numbers of multinucleated cells (giant cells). Therefore the histologic appear- 
ances revealed an osteoma with osteoclasia. (This tumor may be classified as 
a fibro-osteoma.—Ed. ) 





Fig. 20.—An enlarged photomicrograph of the whole section taken from a patient with 
combined osteoma of the left maxilla, showing the osseous structure of the whole mass of the 
growth together with its pedicle which is in continuity with it and appeared as an osteoclastoma. 


Case 6. A Case of an Infected Cystic Ameloblastoma Affecting the 
Whole Right Side of the Mandible and Ascending Ramus 


A 28-year-old Egyptian girl reported with an extensive swelling of long 
duration of the right lower jaw, together with the right side of the face (Fig. 
21). The swelling had appeared about eight years previously and slowly in- 
creased in size, expanding the bone in all directions. The swelling was acutely 
infected and there was profuse suppuration intraorally. The patient was in a 
very toxic condition with a rise in her temperature. Most of the teeth at the 
region involved were missing ; the few remaining were very loose. The condition 
at first was thought to be an acute suppurative osteomyelitis of the right side 
of the mandible and ascending ramus, but on further examination there ap- 
peared to be a huge cystic mass arising from her lower jaw (Fig. 22). Most of 
the oral extension of the growth was fluctuant and aspirated fluid came out 
purulent in color, containing only blood and pus cells. Besides this oral con- 
dition, the patient did not complain of any systemic illness. No blood changes 
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could be detected with the exception of mild leucocytosis. Wassermann reaction 
was negative. The pressure of the expanded growth had displaced the upper 
right molars inward and had mechanically interfered with occlusion. 





Fig. 21. Fig. 22. 
21.—Photograph of patient with facial swelling due to expansion of growth. 
Fig. 22.—Photograph of patient showing neoplasm in situ. 





Fig. 23.—Extraoral radiograph of the right side of the mandible and ramus, showing 
multiple cystic areas with thinned bony septa and expanded right body and ramus. The lower 
right third molar is seen pushed up in the sigmoid notch with its crown downward. (Owing 
to shadows the tooth did not appear in print, but was quite visible in its x-ray.) 


Radiographic Appearances.—The x-ray revealed that the right lower jaw 
was rarefied and contained multiple cysts extending into the ascending ramus. 
The lower right third molar was displaced and pushed upward and seen at the 


region of the sigmoid notch with its crown downward. The condition denoted 
a cystic adamantinoma (Fig. 23). 
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Microscopic Examination.—Examination of a section revealed normal epi- 
thelial covering with a fibro-osseous stroma inside of which columns of odonto- 
genic epithelium could be seen, together with multiple small and large cystic 
areas lined by columnar epithelium. 


Diagnosis: Cystic ameloblastoma (Fig. 24). 


Treatment and Operation.—Local multiple incisions and efficient drainage 
cleared up the acute infection: The whole right side of the lower jaw and its 
ascending ramus were completely excised under general anesthesia. 





Fig. 24.—Photomicrograph of infected multilocular cyst of the right side of the mandible and 
ascending ramus, showing typical structures of cystic ameloblastoma. 


Case 7. A Case of Cystic Ameloblastoma of the Right Body of the Mandible 

A 37-year-old Egyptian man reported with an unsightly chronic facial 
swelling of the right body of the mandible (Fig. 25). It had started two years 
previously and gradually increased in size. On examination, a fluctuant en- 
dosteal growth could be felt oceupying the region of the right side of the man- 
dible where the teeth were missing. The neoplasm had expanded the body of the 
lower jaw both outward and inward. The jaw had been completely resorbed 
at certain areas buccally. The mass had an irregular occlusal surface due to 
pressure from opponent teeth. Aspirated fluid came out yellowish in color, 
but no erystals of cholesterin were found. The patient’s general health was 
good. Blood count was normal and Wassermann reaction was negative. The 
remaining dentition was quite normal. No lymph node enlargement or metas- 
tasis was present. 
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Radiographic Appearances.—The x-rays revealed multilocular cystic cavi- 
ties (Fig. 26), separated by thinned-out bony septa affecting the body of the 





Fig. 25.—Photograph of patient with adamantinoma of the right body of the mandible, showing 
outer facial expansion. 


Fig. 26. Fig. 27. 


Fig. 26.—Extraoral radiograph of the right side of the mandible, showing multilocular 


cystic cavities separated by thinned-out bony septa. The alveolar ridge is thinned out. Rem- 
nants of irregular bone could be seen in the cystic areas. 


Fig. 27.—Occlusal radiograph of the right side of the mandible, showing cystic expansion 


of bone externally. 


right lower jaw with thinned-out alveolar ridge. The expansion was seen mostly 
outwardly (Fig 


g. 27). Remnants of irregular bone could be seen in the eystie 


areas, 
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Microscopic Appearances.—Examination revealed the typical structures 
of a cystic adamantinoma. A normal epithelial covering was seen with deli- 
cate fibrous matrix below it, into which cystic ameloblastomatous tissue was 
growing, lined with columnar cells (Fig. 28). Fibrous and bony septa could 
be seen intermingled between these cystic areas. 

Operation.—Under general anesthesia the whole outer wall of the swelling 
was removed with the mucoperiosteum. All cavities were connected and 
thoroughly seraped. The part was subjected later on to deep x-ray therapy 
to avoid recurrence.* 





Fig. 28.—Photomicrogrsph of adamantinoma of the right side of the mandible, showing 
normal epithelial covering with connective tissue stroma irto which cystic ameloblastomatous 
tissue was growing. 


Case 8. A Case of Extensive Squamous Cell Carcinoma of the Left Body 
of the Mandible and Ascending Ramus, Originally a Cystic 
Ameloblastoma 


A 30-year-old Egyptian man reported suffering from an extensive chronic 
unsightly swelling of the left side of the face and left side of the mandible with 
multiple infected sinuses and deep ulcers of the left side of the face, condyle, 
and submaxillary regions. The condition was of a very rapid nature. It had 
started only five months previously, but there was a continuous swelling for the 
last few years, with complete inability to open the mouth. The patient was 
highly emaciated and debilitated due to malnutrition and toxie infection. The 
clinical appearances suggested a rapidly infiltrating malignant growth with 
secondary infection. Enlarged lymph nodes were found in the neck. The 


*We are obliged to pr. A. Abu-Zekry, F.R.C.S.(Eng.) for the operation and the gift of 
the specimens. 
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teeth in the region involved were partially exfoliated, but some were still present 
and very loose and embedded in an infected, ulcerated mass of tissue. Orally, 
the gingival suleus, floor of the mouth, and cheek were involved by the destruc- 
tive process. The left cheek was perforated due to rapid progress of the ulcera- 
tion. Blood examination revealed mild leucocytosis. Wassermann reaction was 





Fig. 29.—lExtensive squamous cell carcinoma of the left body and ramus which was originally 
a cystic ameloblastoma, showing the facial appearance and the multiple discharging sinuses. 





Fig. 30.—Radiograph of the left side of the mandible and ramus, showing extensive bone erosion 
of the left body with cystic cavities in the ascending ramus. 
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negative. There was facial edema with orbital cellulitis on the left. The patient 
was in the general hospital, and penicillin therapy, which controlled the sepsis, 
was administered. The tissues of the left side of the face and neck were all hard 
and indurated (Fig. 29). 

Radiographic Appearances.—Two extraoral radiographs were taken. The 
second one revealed extensive bone erosion of the left body with cystic cavities 
clearly seen in the remaining portion of the left body and the whole of the 
ascending ramus. Definite expansion of body and ramus could be seen. The 
picture was that of a typical cystic ameloblastoma (Fig. 30). 

Microscopic Appearances.—Two sections were examined, one taken from 
the edges of perforation of the cheek and the other from the mass of soft tissues 
attached to an extracted tooth. Both revealed an actively growing squamous 
cell carcinoma with few keratinizing cell nests with deep round cell infiltra- 
tion (Fig. 31). 





. 
tr 


Fig. 31.—Photomicrograph showing typical structures of an actively growing squamous cell 
carcinoma with Keratinized cell nests and inflammatory infiltration with plasma cells. 


Case 9. A Case of an Extensive Squamous Cell Carcinoma of Lips, 
Gingivae, and Floor of Mouth 


A 50-year-old Egyptian man presented an extensive ulceration of the lower 
lip, both corners of the upper lip, gingivae, and floor of the mouth. The in- 
filtration of the growth had involved nearly completely the entire lower jaw, 
destroying both soft and hard struetures. The lower lip had collapsed down- 
ward and presented a huge area of ulceration with an extremely irregular floor 














nari slat tone 2 nNOS Slime 


ali 


Jat 


Pa ae 





neente) 


rll a, WMI SN at Sail 


Slides 


1 bens 


— 
Saree: 





Fig. 
mouth. 
Fig. 
of 
Fig. 34. 


CASES 
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32.—Photograph of 
33.—Radiograph of 


the body and a great part 


Photomicrograph of extensive squamous cell carcinoma of the lips and floor of the 
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Fig. 33. 
patient with extensive epithelioma of lips, gingiva, and floor of 


right body of mandible, showing complete erosion of the bone 
of the ascending ramus by squamous cell carcinoma. 


mouth. 
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which had hard everted edges. The lesion started one year previously and 
very rapidly attained its present size. The floor of the ulceration had many 
bleeding, eroded areas with saliva drippling from the mouth. Hard, shotty 
nodes could be felt submentally and in both submaxillary regions, which were 
believed consistent with acute lymphadenitis due to secondary septic infection. 
The patient was highly febrile, cachectic, and very emaciated. Blood count was 
within normal limits with definite leucocytosis. Wassermann reaction was nega- 
tive. Most of the teeth of the lower jaw, particularly the right side, had been 
shed as a result of destruction of their surrounding structures by the invading 
neoplasm. The bone of both bodies of the lower jaw, particularly the right side, 
was secondarily involved by the invading growth and had been completely eroded 
on the right side, resulting in a pathologie fracture. The tremendous size of 
the growth intraorally had mechanically impeded to a great extent the use of 
food ; hence nourishment was greatly impaired (Fig. 32). 

Radiographic Appearances.—Examination of the x-ray revealed complete 
erosion of the right body of the lower jaw and a great part of its ascending 
ramus. The shadow of the neoplasm affecting the soft tissues could also be 
clearly seen (Fig. 33). 

Microscopic Appearances.—Examination revealed the structures of a fairly 
rapidly growing squamous cell carcinoma with columns of growing epithelium 
and few keratinizing cell nests. This was a fairly rapidly growing carcinoma. 
The tissue was deeply impregnated with inflammatory plasma cells (Fig. 34). 
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DIAGNOSIS OF CANCER OF THE ORAL MUCOSA 


HamILton B. G. Roptnson, D.D.S., M.S.,* CoLUMBus, OHIO 





HE dentist can and must accept major responsibility for the diagnosis of 

oral cancer.” It is recognized that 12 per cent of all fatal cancer occurs 
within the field of inspection of the dentist and that over 5 per cent of cancer 
deaths are from neoplasms of the oral cavity, alone."° Of those fatal cancers of 
the oral cavity, 16 per cent are of the lip, 36 per cent, of the tongue, 21 per cent, 
of the oral mucosa, and 24 per cent, of the mandible. Over one-half of all 
malignant oral tumors arise in the tongue, cheeks, floor of the mouth, and palate. 
These regions are within the province of dental responsibility and yet are not 
examined in the search for dental caries, gingival and periodontal disease, and 
focal infeetion of dental origin. 

Over thirty thousand potential cancer deaths can be prevented in the next 
decade if the dentist will assume his full duty in recognition and diagnosis of 
oral cancer, and if the medical profession will render adequate treatment to all 
cancer patients referred for surgical and radiation therapy. There is no place 
for quibbling over qualifications for diagnosis of this important disease. The 
dentist, by education, training, custom, and interest, is qualified to diagnose 
diseases of the mouth, including cancer. It must be recognized that there will 
be differences in ability to diagnose, just as all dentists are not equally qualified 
to construct partial dentures, or to treat periodontai disease, and as all physicians 
are not equally capable of performing a pneumonectomy or of treating blood 
dyserasias. The dentist sees the mouths of patients more often than anyone 
else, and thereby has a greater opportunity for recognition of early cancer. 
There is no objection to a physician or a surgeon diagnosing an oral cancer if 
he is qualified to do so, but I do object to the recommendation that qualified 
dentists refer patients with suspected oral cancer to their medical colleagues for 
diagnosis. There are no scientific or social reasons for such a procedure and 
it is wasteful of time, manpower, and, possibly, of life. 


Diagnostic Procedures 

Thorough inspection is the first requirement of patient examination. Two 
wooden tongue blades may be used for examination. These keep the fingers away 
from possibly infected tissues and at the same time are conducive to comprehen- 
sive examination rather than focal inspection, which usually results when a mouth 
mirror is used initially. Good light is an absolute necessity. In many instances, 
debris is noted immediately on the mucosa and about the teeth. This should 
be sprayed out with hydrogen peroxide solution or some similar agent which 


Read before the Seventh Annual Seminar for the Study and Practice of Dental Medicine, 
The Desert Inn, Palm Springs, Calif., Oct. 17, 1950. 
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has a detergent or mechanical cleansing effect. In examination of the buccal 
mucosa, the tongue, the floor of the mouth, and the palate, the mirror is essential 
only for inspection of the posterior portion of the tongue. 

The mucosa should be observed for any evidence of deviation from the nor- 
mal, including changes in color, or in surface texture, and ulceration or swelling. 


Palpation is highly important in examination of the oral mucosa and the 
underlying soft tissues. Finger cots or rubber gloves may be used for protection. 
Bimanual palpation can be very useful in diagnosing lesic. \ of the cheek and the 
floor of the mouth, while the tongue may be taken between the thumb and fingers 
of one hand. Masses, ulcerations, and surface changes should be felt to dif- 
ferentiate hard, soft, and fluctuant masses for consistency of structure, for 
movability, and for induration. Hard masses may represent inflammation 
(abscess, cellulitis), growth disturbance (torus palatinus), or neoplasms. When 
soft structures are encountered differentiation between pathologie growths and 
normal or hypertrophied organs (especially salivary glands) must be made. 
Fluctuant masses usually suggest cysts in these regions. A firm swelling with 
a soft area suggests an inflammatory process with pointing, especially if local 
heat (calor) is felt. Induration at the border of an ulcer increases suspicion of 
neoplasia. 

The neck should be thoroughly palpated for possible metastatic nodes. The 
nodes are best palpated while standing behind the patient. The patient’s neck 
should be gently rotated and twisted during the examination. Inflammatory 
nodes and inflammatory enlargement of the submaxillary gland must be dif- 
ferentiated. 

The history of any lesion often offers key clues in diagnosis. Despite the 
uncertainty of many patients, the astute diagnostician learns to elicit and evalu- 
ate the pertinent history. Except in the instance of patients reporting for peri- 
odie checkups, the patient reports because of some symptom, real or imaginary. 
Pain, tenderness, anesthesia, paresthesia, hemorrhage, cough, nausea, dysphonia, 
dysphagia, trismus, or change in salivation may be among the symptoms which 
prompted the patient to seek advice, or which may be lear.ed by the dentist in 
the course of taking the history. The art of diagnosis utilizes these subjective 
symptoms in arriving at a diagnosis and never ignores them. 

Biopsy is almost a must for diagnosis of any neoplasm, and no diagnosis of 
malignaney should be made without confirmatory microscopic study. The dentist 
should select the site for biopsy carefully, removing relatively small lesions in 
toto, including the growing edge of large lesions, and taking multiple biopsy for 
multiple lesions or a single lesion with varying appearance. Anesthesia should 
be secured without injecting into the region in so far as is feasible. The use of 
dental rongeurs, as recommended by some, is not encouraged. Every effort should 
be made to remove adequate amounts of tissue and to keep it in good condition 
so that the pathologist has an opportunity to make a realistic diagnosis. The 
punch biopsy forceps are used by many surgeons but often crush the tissue. 
From the standpoint of the pathologist, the section cut with a sharp scalpel is 
preferable. Since the purpose of the biopsy is to supply tissue to the pathologist, 
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this recommendation should be paramount if it does not jeopardize the patient. 
The tissue should be placed in 10 per cent formalin several times its volume 
and sent to the pathologist, preferably the oral pathologist.* A report giving the 
patient’s name, age, sex, clinical history, and a description of the lesion, together 
with the clinical diagnosis, should be sent with the specimen. The cytologic 
technique of Papanicolaou and the sponge biopsy technique are being evaluated, 
but at present they do not seem to offer advantages that would lead to their 
replacing the surgical technique. 

Radiographs are of limited value in the diagnosis of lesions of the oral 
mueosa. They can be utilized to identify sialoliths which may be causing reten- 
tion eysts of the salivary glands, in demonstrating heterotopic bone, and, with 
the aid of radiopaque fluids, in outlining pathosis of the parotid gland (sialog- 
raphy). 

Precancerous Lesions 

The use of the term ‘‘precancerous’’ is dangerous. The qualified dentist 
and physician knows that cancer may arise in an area of ‘‘leucoplakia,’’ chronic 
irritation with hypertrophy or ulceration, benign tumors, and on the basis of 
Plummer-Vinson syndrome and of syphilis. He does not need the warning term 
‘*preeancerous.’’ Moreover, the use of the word cancer, either alone or with a 
prefix, may create unnecessary terror in certain patients. Certainly only a 
minority of ‘‘preeancerous’’ lesions become malignant. Is it not far better to 
speak of a lesion as an ulcer, a hypertrophy, a fibroma, or a leucoplakia or hyper- 
keratosis and use other techniques to convince patients of the need for biopsy and 
therapy? Occasionally, the strong, rugged type or the indifferent individual 
may be jolted out of the disinterest by use of the term ‘‘precancerous,’’ but in 
too many patients it creates a cancerphobia which may be more malicious than 
a true cancer. 

The Buccal Mucosa 

The chances of therapy curing cancer of the cheek are doubled by early 
diagnosis.. Caneer of this region is found most frequently opposite the third 
molar, and along the middle of the bueeal mucosa where it contacts the teeth, 
anteriorly to the commissure of the lips. The neoplasm may appear as a soft, 
white enlargement, as a deep infiltrating ulcerated lesion, or as a warty, spread- 
ing surface growth. Pain is a symptom only when secondary infection has 
occurred or after the tumor has advanced so far that it involves nerves. 

These malignant tumors must be differentiated from leucoplakia and 
hyperkeratinization, lichen planus, cheek chewing ulcers, the linea alba along 
the line opposite the occlusal plane, fibromas, papillomas, lipomas, mucous 
eysts, herpetic lesions, traumatie ulcers, and other benign conditions. Even 
Fordyce spots (ectopic sebaceous glands) have been mistaken for tumors. 

Undiagnosed cancers of the buccal mucosa may invade the lower alveolar 
ridge and metastasize to the cervical lymph nodes. In very small, early car- 








*It is recognized that only fourteen oral pathologists have been certified by the American 
Board of Oral Pathology since its establishment two years ago, but it is expected that approxi- 
mately fifty men will be certified by 1955. 
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cinomas of the cheek mucosa, as high as 94 per cent cures have been reported, 
while, with large invading and metastasizing tumors, 12 per cent and lower 
cure rates are cited. 

Tongue 

The tongue is the site of fatal cancer twice as often as it should be because 
of late diagnosis and inadequate treatment. Poor oral hygiene and syphilis 
are often associated with lingual cancer. The most common site for carcinomas 
of the tongue is the lateral border, less frequently the tip or ventral surface, 
and rarely the dorsal surface. The lesions often arise in a pre-existing area of 
leucoplakia and at first present only a firm mass with induration. Later 
ulceration, often with raised borders, may characterize the malignancy. Pain 
is often an early symptom in this organ. 

Leucoplakia and hyperkeratosis, benign migratory glossitis, traumatic 
ulcers, herpetic lesions, and other infectious ulcers, black hairy tongue, mucous 
patches, and gummata, median rhomboid glossitis, and benign tumors are among 
the lesions which must be differentiated from malignancy of the tongue. 

Once the carcinoma has metastasized to the regional lymph nodes the 
chances of saving the patient’s life are drastically reduced. <A high percent- 
age, certainly more than 50 per cent, of these patients without metastasis can 
be expected to show five-year cures. As high as 88 to 92 per cent of patients 
with lymph node involvement are reported to die within five years after 
therapy. Metastasis is the great danger with malignant tumors of the tongue, 
but local extension into the soft palate and the floor of the mouth may also 
lead to death. 

Palate 

Salivary gland tumors occur on the palate more frequently than do car- 
ecinomas. The prognosis for these tumors is good but nevertheless they must 
be diagnosed and removed. The possibility of carcinoma cannot be dis- 
regarded. In a study of fifty-five cases of carcinoma of the palate at the Det 
Norske Radium Hospital, Hoboek® considered twenty-one caused by dentures 
in thirty-three denture wearers. While the importance of dentures as a cause 
of intraoral carcinoma has been discussed pro and con, this evidence and the 
clinical impressions of many dentists justify the statement that ill-fitting den- 
tures irritating a region for many years are probably important contributing 
factors in the etiology of certain oral cancers, including those of the hard 
palate. 

Carcinomas of the hard palate are usually ulcerated with raised borders 
and may invade the gingivae, soft palate, and bone. Salivary gland tumors 
usually develop near the midline, but to one side or the other, and on the 
posterior half of the hard palate. The surface of the salivary gland tumor is 
usually covered by intact epithelium and is lobulated. 

Carcinomas and salivary gland tumors of the palate must be differentiated 
from torus palatinus, median cysts, nasopalatine duct cysts, traumatic ulcers, 
leucoplakia, denture hypertrophies, infected ulcers, gummata, dentigerous 
cysts, ameloblastomas, and other benign tumors and hypertrophies of the 
salivary glands. 
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The salivary gland tumor rarely metastasizes and destroys only by exten- 
sion. Wide removal of these tumors and of carcinomas of the palate offers 
fairly good prognosis. The results are almost twice as good when earlier diag- 
nosis and adequate treatment are offered. 


The Floor of the Mouth 


The floor of the mouth is easily overlooked in an oral examination. Much 
of the tumor may develop beneath the mucosa and only a small ulceration or 
a moderate-sized discrete swelling may be the first clinical sign of the neoplasm 
Again, a widely extended superficial ulceration may occur with little invasion. 

Retention eysts of the. salivary gland, traumatic and infected ulcers, 
leucoplakia, and benign tumors must be differentiated from carcinomas of the 
floor of the mouth. In view of the frequent insidious growth of cancers in this 
region, biopsies are especia!ly useful. 

While some consider the prognosis of cancer of the floor of the mouth 
particularly bad, statistics do not bear out this contention. About 50 per cent 
of the patients in whom a diagnosis was made early survive five years or more, 
while only about half this cure rate is reported for all comers. Lymph node 
metastasis seems to occur early and adenopathy may be the first observed 
symptom of the disease. 


Prevention and Early Diagnosis 


If cancer of the oral cavity is to be prevented dentists must accept a major 
role. It has been repeatedly pointed out that poor oral hygiene and trauma 
are commonly associated with oral cancer. These conditions must be corrected 
by the dentist. When oral tissues appear to react adversely to the use of 
tobaceo, spices, and other irritants the dentist should educate the patient. One 
form of irritation that should not be overlooked is the continued use of mouth- 
washes that dry out the oral mucosa and remove the protective secretions. 
When vitamin deficiencies are reflected in the oral cavity therapy should be 
instituted. If syphilis is discovered the patient should be referred to the 
physician for therapy. 

Every oral lesion must be diagnosed. If a given dentist cannot make a 
diagnosis he should refer the patient to one who can. Another general practi- 
tioner, an oral pathologist, an oral surgeon, a periodontist, or someone else 
who is trained and experienced in oral diagnosis should be consulted. If 
every oral lesion is diagnosed no cancers will be missed. Oral cancer diagnosis 
is a phase of diagnosis of all oral diseases. 
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USES AND MISUSES OF SEX HORMONES 


W. O. THompson, M.D., F.A.C.P., Cutcago, ILL, 


General Considerations 


HE administration of sex hormones represents substitution therapy in con- 

trast to the administration of various gonadotropie hormones, which represents 
stimulation therapy. Stimulation therapy should be employed whenever the 
gonad is capable of responding, and substitution therapy, when it is not. 

There are three types of gonadotropie materials available: 


_ 


. Pituitary gonadotropin. 


. 


2. Equine gonadotropin. 


3. Chorionie gonadotropin. 


Pituitary and equine gonadotropins contain both follicle-stimulating and 
luteinizing materials with a preponderance of follicle-stimulating material. They 
are theoretically preferable to chorionic gonadotropin, which contains luteinizing 
material. In actual practice the commercial preparations of pituitary and equine 
gonadotropin that are available are not very effective in the treatment of hypo- 
gonadism in either sex, although they will occasionally cause ovulation in women 
with anovulatory menstrual cycles. 

Chorionie gonadotropin is a very effective stimulating agent in- the male 
but not as effective in the female. However, in very large doses it will cause the 
development of corpus ]uteum cysts in the ovary. From a practical point of 
view this means that in the treatment of hvpogonadism in the male it is possible 
to administer effectively either stimulation or substitution therapy, whereas in 
the female it is usually necessary to rely on substitution therapy, regardless of 
whether the hypogonadism is primary or secondary in type. 

In the male, androgen is produced by the interstitial cells of Leydig in the 
testis and by the reticular zone of the adrenal cortex. In the female the adrenal 
cortex appears to be the main source of supply. 

A great many androgens have been isolated from the testes, adrenal glands, 
and urine, and more than one androgen appears to be involved in body metabo- 
lism. It has not been clearly established how many the testis produces. 

The most effective androgen isolated thus far is testosterone, and it appears 
to work better in the form of an ester than in the free form. Androgen therapy 

From the Department of Internal Medicine, University of Illinois College of Medicine, 
The Research and Educational Hospital, The Grant Hospital and The Henrotin Hospital. 
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is, therefore, concerned primarily with the administration of testosterone in some 
suitable manner. It may be given in the following ways: 
1. Intramuscular!y in the form of testosterone propionate. 
Orally in the form of methyl testosterone. 
. Sublingually in the form of testosterone propionate. 
Intramuscuiarly as free testosterone in a watery suspension. 
. Subeutaneously in the form of pellets of testosterone propionate. 


The relative effectiveness of these forms of therapy is still somewhat uncertain 
but, in order to induce maximum changes, it appears to be desirable to use 
testosterone propionate intramuscularly. The effective dose in hypogonadism 
varies from 25.0 to 50.0 mg. three times a week. 

It is uncertain what the female sex hormone is or whether several estrogens 
are produced. The most effective estrogen isolated from the ovary is estradiol, 
and the female sex hormone is regarded by many investigators to be estradiol in 
chemical combination, 

The steroid hormones are all closely related chemically, and desoxycorticos- 
terone, estradiol, progesterone, and testosterone all have the same basic structure 
with only a slight difference in the molecule. 

There are many effective estrogenic materials available. The most effective 
is probably estradiol, which is usually given intramuscularly in the form of the 
benzoate or the dipropionate. However, there are many other effective products, 
such as stilbestrol, which has the advantage of being cheap and effective by 
mouth. 

Various urinary preparations are available which are effective but which 
may represent degradation products of the true hormone. 


Types of Hypogonadism 

Hypogonadism may be primary or secondary in type. The primary type is 
the result of some defect in the gonad itself, and the secondary type is the result 
of lack of adequate stimulation of the gonad by the pituitary. These two types 
are further subdivided according to the location of the defect. 

The ovary and the testis each have two functions. The ovary produces ova 
and hormones (estrogen and progesterone), and the testis produces spermatozoa 
and hormone (androgen). These functions in turn are dependent upon stimula- 
tion with follicle-stimulating hormone and luteinizing hormone, respectively. 

Both functions of the gonad are usually deficient in the same individual, 
but there may occur a selective deficiency of one function without much altera- 
tion in the other, and all types of deficieney may occur on a primary or secondary 


basis. 
Uses of Androgens 


Androgen therapy appears to be of value in the following conditions: 
1. Eunuchism. 


2. Primary eunuchoidism. 
3. Bilateral intra-abdominal cryptorchism, when there is no response 


to stimulation therapy. 
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4. Hypopituitarism with secondary hypogonadism and obesity asso- 
ciated with intra-abdominal eryptorchism, when there is no re- 
sponse to stimulation therapy. 

5. Sterility. 
6. Pituitary dwarfism. 
7. Carcinoma of the breast. 

8. Functional uterine bleeding. 

9. Suppression of lactation. 
10. Impotence from glandular causes. 

11. The male climacteric. 

12. Fractures in old men. 

13. Cushing’s syndrome. 
14. Addison’s disease. 
15. Hypopituitarism with secondary hypogonadism in old men. 
16. Rheumatoid arthritis. 
17. Disseminated lupus erythematosus. 


Eunuchism and Primary Eunuchoidism.—When these conditions are pres- 
ent before puberty, all of the secondary sex characteristics fail to develop. 
Maximum improvement is induced if treatment is started at the age at which 
puberty normally sets in, namely, 12 vears. When treatment is started at this 
time, the development of the individual usually becomes normal. When it is 
delayed until after the age of adolescence, a great deal of change can be induced, 
the degree of which appears to diminish with the age of the individual. 

If treatment is delayed until after adolescence, the eunuchoid proportions 
remain. The trunk remains short, the extremities long, and the legs crooked 
(genu valgum). Muscle development and growth of the genitalia can be induced 
at any age, but they become maximum only when the hormonal deficiency is 
corrected during the period of most active change, namely, puberty and adoles- 
cence. The amount of hair that develops with treatment also diminishes with 
the age of the individual, although the growth of very heavy beards has been 
induced when treatment has been started as late as the age of 30 years. The pitch 
of the voice will become lower at any age. 


Bilateral Intra-Abdominal Undescended Testes—In most boys with un- 
descended testes the treatment of choice is the intelligent combination of glandu- 
lar therapy and operative procedures. Even the intra-abdominal testis may 
respond to chorionic gonadotropin, and this material should be used before sub- 
stitution therapy is employed. About 25 per cent of true undescended testes 
deseend with glandular therapy, and in the remainder, operative procedures are 
necessary after some enlargement of the genitalia has been induced by adminis- 
tration of chorionic gonadotropin or testosterone propionate. 

In the treatment of obese individuals with intra-abdominal undescended 
testes who have hypogonadism secondary to hypopituitarism, chorionie gonado- 
tropin should be tried first, and testosterone propionate used if it is ineffective. 
Glandular therapy is not very effective in causing descent of an intra-abdominal 
testis. Its administration, however, is very valuable as a preoperative measure, 
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because it makes the surgical procedure much easier. In the treatment of un- 
descended testes it is very important to follow the patient carefully and discon- 
tinue treatment after only a small amount of genital growth has been induced. 
If the treatment is pushed too far, a condition resembling precocious puberty 
may develop. 

In the treatment of intra-abdominal testes, associated with hypopituitarism 
before the age of puberty, only enough hormone should be given for preoperative 
preparation. At the age of puberty, glandular therapy should be started again 
and continued until full maturity sets in, or longer, according to the needs of the 
patient. 

Sterility.—Sterility presents an interesting and complex problem. An 
adequate production of androgen appears to be necessary for normal function 
of the seminiferous tubules, although in rare instances they may produce an 
adequate number of spermatozoa, in spite of very deficient secretion of androgen. 

Some very interesting observations have been made recently on the effect 
of testosterone on the testis. Several vears ago Heckel demonstrated that the 
administration of large doses of testosterone propionate (25.0 to 50.0 mg. daily) 
would cause the development of azoospermia in a man with a normal spermatozoa 
count. 

It has recently been noted by Heckel and by Heller and Nelson that in men 
with oligospermia the administration of large doses of testosterone propionate 
causes azoospermia and marked degeneration of the seminiferous tubules. How- 


ever, when the administration is discontinued, the seminiferous tubules gradually 
recover and become much healthier, and the spermatozoa count may rise to higher 
levels than before treatment was started. Complete recovery sometimes requires 


as long as eighteen to twenty-four months. 

These observations are very interesting and may provide a method for the 
treatment of oligospermia. The mechanism has not been definitely established, 
but it has been suggested that the pituitary, following suppression by androgen, 
responds with an increased production of gonadotropie hormones. 


Pituitary Dwarfism.—Chorionie gonadotropin and testosterone propionate 
are of some value in the treatment of pituitary dwarfism because of their stimu- 
lating effect on growth. They affect the growth of all tissues and should, there- 
fore, be looked upon as general metabolie stimulants. They are of importance 
in pituitary dwarfism because of the absence of a satisfactory preparation of 
the growth hormone of the pituitary. They stimulate the component of growth 
associated with puberty but are not substitutes for the growth hormone of the 
pituitary or for the thyroid hormone without which the skeleton cannot become 
normal in length. Their administration should not be started before the twelfth 
year. If they are given earlier, the epiphyses may close prematurely, and the 
final height may be reduced. 


Carcinoma of the Breast.—In women with inoperable carcinoma of the 
breast the administration of large doses of androgens (100 mg. three times a 
week) may produce the following effects: 


1, Diminution in the x-ray evidence of metastases in bone. 
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2. Disappearance of pain. 

3. Decrease in the size of the local lesion in the breast and in soft tissue 
metastases. 

4. Gain in weight and a marked improvement in the general condition of the 
patient. 

5. Masculinization with hirsutism, aene, lowering of the piteh of the voice, 
and enlargement of the clitoris. A marked increase in libido oceurs. 


Androgen is primarily of value in patients who have bone metastases from 
carcinoma of the breast, regardless of the age. For some reason which is not 
clear, the administration of estrogens in women several years beyond the meno- 
pause appears to be of more value in reducing the lesion in the breast and the 
size of soft tissue metastases than the administration of androgen. Estrogens 
appear to be contraindicated before the menopause. It is well known that car- 
cinoma of the breast may develop very rapidly during pregnancy. 

Hormone therapy is indicated primarily in inoperable carcinoma of the 
breast and is not a substitute for other forms of therapy. The treatment of 
an operable carcinoma is a radical mastectomy. About 25 per cent of women 
with inoperable carcinoma of the breast show objective improvement with hor- 
mone therapy, and about 75 per cent show subjective improvement. No evidence 
of a cure has yet been produced, but a few women have apparently been kept 
alive for several years. Eventually the carcinoma becomes worse, in spite of 
hormone therapy, and the patients die of carcinoma of the breast. The concen- 
tration of calcium in serum may rise to dangerously high levels in women who 
receive large doses of androgen for inoperable carcinoma of the breast, partic- 
ularly in those with extensive bone metastases. 


Functional Uterine Bleeding.—In a woman with abnormal bleeding from 
the uterus it is very important to make an accurate diagnosis. It is particularly 
important to rule out any organie change before starting glandular therapy. 
Small doses of androgens given orally or intramuscularly are very effective in 
controlling bleeding of the functional type. 

It is very important not to give doses that are large enough to induce mas- 
culinization. The induction of masculine changes in a woman with an inoperable 
carcinoma of the breast is not serious, but is a very unfortunate occurrence in a 
voung woman with functional uterine bleeding. 


Suppression of Lactation.—The administration of androgens even in small 
doses may exercise a profound influence on the function of the female breast. 
Estrogens are effective in controlling lactation, and it is probably preferable 
to use them rather than androgens, in order to avoid the possibility of producing 
masculinizing changes. : 


Impotence From Glandular Causes.—Impotence is a symptom and not a 
disease. When it is caused by definite hypogonadism, it can usually be elimi- 
nated by the administration of androgens. Its failure to respond to androgen 
therapy probably indicates that the disturbance is neurogenic or psychogenic 
in origin. 
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The Male Climacteric—The male climacteric is rare but does occur. It 
responds as specifically to androgen therapy as the menopause does to estrogen 
therapy. Before androgen therapy is instituted the patient must be studied with 
great care to exclude every possible organic cause for his difficulty. 


Fractures in Old Men.—Androgens and estrogens cause some retention of 
ealeium and may be very valuable in promoting healing in fractures in older 
people. 

Cushing’s Syndrome.—In some patients with Cushing’s syndrome an ex- 
cessive loss of nitrogen occurs in the urine because of the abnormal conversion 
of protein to carbohydrate. This abnormality can be corrected to some extent 
by the administration of androgen which promotes storage of protein. 


Addison’s Disease.—The administration of androgen, in addition to des- 
oxycorticosterone and cortisone, in patients with Addison’s disease may produce 
more improvement than specific therapy alone. The adrenal glands are usually 
completely destroyed in Addison’s disease, and these glands, therefore, do not 
produce their normal supply of androgen. 


Rheumatoid Arthritis and Disseminated Lupus Erythematosus.—It has 
recently been observed that substances closely related to cortisone may produce 
some improvement in the various collagen diseases. The administration of 300 
mg. of testosterone propionate daily may cause a great deal of improvement in 
patients with rheumatoid arthritis and in those with disseminated lupus ery- 
thematosus. Pregnenolone also produces a similar effect. 

The administration of very large doses of estradiol and progesterone has 
recently been reported to abort acute rheumatic fever in young children. These 
materials are not as effective as cortisone but there appears to be no doubt about 
the improvement in some instances. 


Misuses of Androgens 
The administration of androgens is either of little value or contraindicated 
in the following conditions: 
1. Benign prostatic hypertrophy. 
2. Carcinoma of the prostate. 
3. Hypopituitarism with secondary hypogonadism and obesity with one or 
both testes in the scrotum. 
4. Undescended testes, unless there is no response to stimulation therapy 
with chorionic gonadotropin. 
Impotence, if not glandular in origin. 
Arteriosclerotic or hypertensive heart disease in old men. 


Conditions in Which Androgen Therapy Is of Doubtful Value 


. Angina pectoris. 

. Homosexuality. 

. Dysmenorrhea. 

. Carcinoma of the ovaries. 
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It has been reported that the administration of androgens produces improve- 
ment in 50 per cent of patients with angina pectoris after an interval of six to 
eight weeks. The data are not extensive enough to warrant definite conclusions. 

Glandular therapy is not very effective in the treatment of homosexuality. 

Dysmenorrhea may be relieved by androgen administration, but this form 
of treatment would appear to be undesirable because of the danger of inducing 
masculinization if the treatment is given repeatedly. 

There is some evidence that large doses of androgens may produce a tempo- 
rary beneficial effect in women with inoperable carcinoma of the ovaries. The 
results are promising enough to warrant further investigation. 


Harmful Effects of Androgen Therapy 


1. Injury to the normal testis, with production of azoospermia. 
2. Aene vulgaris. 
3. Maseulinization in women. 

Pitting edema of the lower legs. 


Ss 


5. Hypermetabolism. 


Most of these harmful effects have been discussed elsewhere. The production 
of acne vulgaris is very interesting. Ance develops in both sexes at the age of 
puberty when the production of androgens in large doses sets in. Aene can be 
induced with androgens in either sex, and in young boys by the administration 
of chorionic gonadotropin, which stimulates androgen production, or by the 
administration of androgen itself. Acne will not develop in the absence of 
androgen, and it appears to be dependent upon androgen production and some 
local condition in the skin itself. 


Uses of Estrogens 

The administration of estrogens may be of value in the following conditions: 

1. Most cases of primary and secondary hypogonadism, including the 
menopause. 

2. Pituitary dwarfism in the female. 

3. Carcinoma of the prostate. 

4. Functional uterine bleeding. 

5. Suppression of lactation. 
6. Frigidity from glandular causes. 
7. Fractures in old women. 

8. Acute rheumatie fever (?) in young children when given in very large 
doses. 

Hypogonadism.—Hypogonadism is usually not recognized in girls until 
the fourteenth or fifteenth year or until after the onset of menstruation, if it 
appears at an early age. In a young woman in whom sexual maturity fails to 
deve'op, the following changes can be induced by the administration of large 
doses of estrogen : 

1. Development of the breasts. 

2. Development of the genitalia. 
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3. Menstruation, which may be made to occur at regular intervals by a 
suitable combination of estrogen and progesterone. 

4. Some growth in height if the epiphyses are open. 

5. Gain in weight of as much as twenty pounds, with deposition of fat in 
the hips and buttocks. 

6. Some lengthening of the trunk and straightening of the legs. 


With treatment the individual is restored to a normal emotional status, 
and periods of depression and suicidal ideas, if present, usually disappear. 

The menopause is the most common type of primary hypogonadism in the 
female, and its proper treatment presents an important problem. About 40 per 
cent of women experience no untoward symptoms in the menopause and require 
no treatment. The remaining 60 per cent have svmptoms in varying degree. 
In some instances the symptoms may be so severe that depression and melancholia 
develop. 

Before giving estrogen therapy to a woman in the menopause it is very 
important to exclude fibroids and earcinoma of the cervix and fundus of the 
uterus. Treatment should be given intermittently, and the smallest amount of 
hormone should be administered that will control the symptoms. Uterine bleed- 
ing often develops in spite of conservative therapy. If fibroids are present, the 
bleeding may be excessive and require an immediate hysterectomy. Excessive 
bleeding from the uterus may develop when a large amount of hormone is given, 
even when the uterus is normal. 

Ustrogens are used so often in the treatment of the menopause that the 
administration of estrogens has come to be the most common cause of abnormal 
bleeding in older women. When bleeding oceurs, the patient must be studied 
very carefully to make sure that a tumor is not present. 


Pituitary Dwarfism.—The administration of estrogens will cause some 
stimulation of growth in female pituitary dwarfs, provided the epiphyses are 
open. They are not as effective as androgens in the male. The administration 
of estrogens should not be started before the age of 12 years. 


Carcinoma of the Prostate.—Several years ago Huggins reported a great 
deal of improvement in patients with advanced carcinoma of the prostate with 
metastases in bone, as a result of bilateral orchiectomy. The x-ray evidence of 
metastases in bone diminished and, in some patients, virtually disappeared. The 
relief of pain was striking, the patients gained weight, and they felt very much 
better. 

Similar improvement occurred when a functional castration was induced 
by large doses of stilbestrol (3.0 to 15.0 mg. daily), although it was Huggins’ 
impression that a functional castration did not work as well as a surgical castra- 
tion. 

Huggins attempted to eliminate the adrenal source of androgens by earry- 
ing out a bilateral adrenalectomy in a few patients. The development of 
Addison’s disease obscured the picture, and the results were inconclusive. 

In most elinies stilbestrol is used at the present time, and there appears 
to be no doubt that very definite improvement is produced in a large percentage 
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of patients. Eventually they show an exacerbation, in spite of the administra- 
tion of stilbestrol, and die from carcinoma of the prostate. However, several 
patients have now been kept alive for periods of seven or eight years, and it is 
still uncertain whether a cure can ever be produced in this manner. The obser- 
vations on hormone treatment in carcinoma of the breast and in carcinoma of 
the prostate have opened up a new field in cancer research. 

Frigidity.—F rigidity can be cured by the administration of estrogen when 
it is caused by hypogonadism. However, frigidity is usually caused by the 
ineptitude of the male or is neurogenic or psychogenie¢ in origin. 

Functional Uterine Bleeding—Hamblen and others recommended the 
administration of large doses of estrogen for control of functional uterine bleed- 
ing and reported very satisfactory results. However, severe bleeding may occur 
when the administration of estrogen is stopped. It is debatable whether it is 
better to use small doses of androgen or large doses of estrogen in the treatment 
of this condition. 

Misuses of Estrogens 

The administration of estrogens is contraindicated in the following condi- 
tions : 

1. Uterine fibroids. 

2. Carcinoma of the uterus. 

3. Careinoma of the breast before the age of the menopause. 

4. In the treatment of the menopause in women who have no symptoms. 


Summary 
This article presents a brief résumé of the condition in which the adminis- 
tration of androgens and of estrogens is of value and of the contraindications 


to their use. 





A REVIEW OF NOMA 





Report of a Case Treated With Aureomycin 





FRANK J. D’Acostino, B.A., D.D.S.,* Brookiyn, N. Y. 





Introduction 


IPPOCRATES used the word noma, synonyms of which are gangrenous 

stomatitis, cancrum oris, cancer aquaticus, running horse gangrene, to im- 
ply any case of gangrene or ulceration with particular reference to tissue de- 
struction and putrid decomposition. Galen classified noma together with affec- 
tions of the mouth, anus, and genitalia, and recommended for treatment aro- 
matics, stimulants, caustics, and even the red hot iron.’ Battus (a survey of the 
literature reveals the name to be spelled in several modifications, viz., Bathus, 
Baltus), a Dutch surgeon, in 1620, furnished the first clinical description of 
gangrene of the mouth.’>* * However, several sources credit Lund with being 
the first to use the word noma in its presently recognized meaning, following 
his study of 11 cases in the early part of the eighteenth century. In this country 
Coates, in 1826, wrote of 70 cases among 240 children.’ 

Occurrence 

In our country noma is a relatively rare condition, referred to by many as 
a ‘‘elinical curiosity’’ or a ‘‘textbook disease.’’ It occurs more frequently in 
regions of the world where the socioeconomic levels are at a low ebb, or where 
the conflagration of war and destitution has manifested its impositions upon 
the people. In a report of 30 cases Sung and Sung? observed a seasonal variation 
(favoring late spring) of the onset of noma, and the greatest number of patients 
were between the ages of 2 and 3 years old. However, noma is known to occur 
at any age and at any time of the year. It appears more prevalent in female 
children. 

Etiology 

The predisposing causes appear pre-eminent’ in the causation of noma. 
These are malnutrition, unsanitary conditions, and lowered resistance with local 
and general debilitation. These premises are well established, as evidenced by 
the frequency of the condition occurring in the lower economic strata, and 
following such afflictions as measles, typhoid fever, scarlet fever, blood dys- 
erasias, diphtheria, malaria, syphilis, tuberculosis, smallpox, kala-azar, broncho- 
pneumonia, chronic nephrosis, starvation, cardiovascular disease, and during 
the puerperium. Of 98 cases of noma reported by Tourdes (1848), it was found 
that the largest percentage of the patients had measles or were convalescing from 
it.1 In the report by Sung and Sung* 18 of the 30 cases were immediately pre- 
ceeded by measles. 


*From the Staff of Northern Dispensary, New York City; Formerly from the Department 
of Oral Medicine and Surgery, University of Tennessee, College of Dentistry. 
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Thoma? cited Fu-Tang Chu and Chuan Fan who surveyed 100 cases of 
noma, 79 of which followed kala-azar (black fever). Fan and Scott*® reported 
40 eases complicating kala-azar, six following measles, four during starvation, 
and one each in individuals afflicted with tertian malaria, pulmonary tubereu- 
losis, bronchopneumonia, typhoid fever, streptococcic septicemia, chronic ne- 
phrosis, and bacillary dysentery. 

In a series of studies made in Ankara, Eckstein® found a high incidence of 
noma in patients having malaria, coneluding that the involvement of the reticulo- 
endothelial system in chronic malaria is conducive to a lowered resistance due 
to loss of immunity, making the patient more susceptible to noma. Thoma’® 
cited Beltranena who also reported eases in which noma occurred in two young 
boys having malaria, the diagnosis of which was made on the basis of finding 
the plasmodial parasites in the blood. 

Hicken and Eldredge! reported noma complicating a case of acute mye- 
logenous leueemia. Numerous other eases have been reported confirming the 
significance of the predisposing factors. 

History of previous trauma at the site of the initial lesion, such as that 
induced by broken-down teeth, a blow on the face, extraction of a tooth or biting 
the cheek, is often reported. 

Although no specific microorganism has been consistently identified with 
noma, various organisms have been designated, namely, the fusospirochete, non- 
hemolytie streptococeus, Staphylococcus aureus, and the Bacillus diphtheriae. 
It is often contended that the action of some of these organisms is in symbiosis. 
In a consideration of the role of the microorganisms, credence must be given 
to the possibility that they may act as contributors as secondary invaders rather 
than causative agents. 

Clinical Findings 

Noma usually starts as an abrasion of the buccal mucous membrane. The 
area becomes inflamed and shows signs of sloughing. There is a rapid extension 
of necrosis along the buecal mucosa frequently involving the angle of the mouth. 
The tongue, palate, gingiva, and alveolar process may become affected. De- 
struction of the alveolar process causes exfoliation of the teeth. There is a 
marked inerease in salivary flow, and the odor is extremely foul. The cervical 
lymph nodes usually become swollen and tender. In the progressive type the 
skin of the cheek undergoes edematous swelling, becomes discolored, and finally 
breaks down, forming a perforation through the cheek, giving the classical 
picture of noma. 

The constitutional symptoms may or may not be severe. There may be a 
fever of 101° to 103° F. Oftentimes the temperature is normal or subnormal. 
The patient may have digestive disturbances, prostration, anorexia, and some 
pain. The prognosis is poor. The fatal termination is usually due to secondary 
infection—bronchopneumonia and pulmonary abscess—and usually occurs in 
five to ten days. The mortality rate is higher in the younger individuals (70 to 
90 per cent). Where there is perforation and recovery occurs, marked deformi- 
ties remain. 
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Treatment 


Treatment has been unsatisfactory. The absence of a specific microorgan- 
ism upon which to base treatment makes it. very difficult to manage. Most 
writers have favored the local approach. 

In a review of the literature, Burkwall'* found the following drugs or 
therapeutic procedures as having been suggested as ideal for treatment: surgi- 
eal excision; cautery of the wound edges with thermal, chemical, or electrical 
cautery ; hot fomentations; hydrogen peroxide; mild antiseptic dressings ; forma- 
lin 10 per cent; undiluted formaldehyde; typhoid vaccine ; arsphenamine locally 
and systemically; deep roentgen therapy; tartar emetic (especially for kala- 
azar) ; emetine ; methylene blue crystals; zine chloride mouthwash every hour in 
dilution of 1:2,000; 5 per cent chromic acid painted locally three times a day ; 
a formula consisting of iodine, four parts, phenol, five parts, and alcohol, one 
part, applied locally; local oxygen instillation; and hypertonic saline solution 
intravenously. 

It is apparent that noma has not proved amenable to treatment by the 
utilization of the foregoing measures. Since the predisposing causes seem to 
play a most important part in the causation of noma, deductively, one might 
formulate the following threefold scheme for the treatment of these cases: 
(1) correction of the fundamental cause, if known; (2) supportive treatment— 
blood transfusions, nutritious diets, multivitamins; (3) chemotherapy—antibi- 
oties, systemically and locally. 

Case Report 

The patient, a Negro woman, 50 years old, entered the hospital with a 
three-year history of palpitation, shortness of breath, swelling of feet and 
ankles, and ascites. 

The chief complaints were shortness of breath and swelling of abdomen and 
legs. The lower left mandibular area was painful; she had three teeth extracted 
a few days before. 

The past history revealed that she had been receiving syphilitic therapy one 
year, six months previously. The family history was noneontributory. Temper- 
ature was 99.5° F.; pulse, 120; respiration, 32; blood pressure, 170/130. 

On examination the following positive findings were discovered: 


Edematous appearance from feet to nipple line. The left mandibular area 
was swollen and tender. There were found painful sockets of recent left mandib- 
ular posterior extractions. The carotid pulsations were present in erect posi- 
tion; the carotid vessels were engorged. The pupils were round and equal and 
responded to light ; the conjunctivae were slightly pale ; funduscopic examination 
revealed arterial narrowing at dise edge. 

The lungs revealed slight dullness over bases bilaterally; moist bubbling 
rales were present over bases bilaterally. Rhonchi were heard throughout both 
lung fields. The heart rate was rapid, the rhythm regular; a systolic murmur 
was heard over the mitral area. No thrills were palpable. 
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The abdomen was markedly distended, flat to percussion, fluid wave was 
present. The liver was not palpable; there was tenderness over the liver area, 
but no masses were palpable. The skin was shiny and taut over the abdomen 
and moderately taut over the lower legs. Edema of feet and legs to knees was 


Fig. 1. 





Fig. 2. 


Fig. 1.—Area of destruction involving the buccal mucosa and underlying tissue clearly 
demarcated. 


Fig. 2.—Ulcerated involvement of the left ventrolateral portion of the tongue. Note the 
perforation at the left angle of the mouth. 


present. Neurologic examination showed absence of deep tendon reflexes, 
abdomen reflexes were absent, sensation was not impaired. The Babinski re- 
action was negative. 














1004 FRANK J. D’AGOSTINO 


Impression: Hypertensive cardiovascular renal disease. 

Laboratory findings were as follows: 

Blood: hematocrit, 29 per cent; hemoglobin, 10 Gm.; W.B.C., 18,850. 

Differential: neutrophils, nonfilamentous, 5 per cent; neutrophils, fila- 
mentous, 75 per cent; lymphocytes, 15 per cent; monocytes 5 per cent. 

Kahn, 1 K.U.; N.P.N., 90 mg.; creatinine, 4.9 mg.; CO, combining power, 
32 volumes. 

Urine: Catheterized specimen was of amber color, clear, sp. gr., 1.010, pH, 
5.0; sugar, negative; protein, 3+. Microscopie examination revealed occasional 
W.B.C., no R.B.C., but many fine granular casts and some bacteria. 

Smear from mouth showed many spirochetes and fusiform bacilli, gram- 
positive streptococci, and gram-negative bacilli. 

Oral swab culture revealed Bacterium coli and aerogenes, Streptococcus 
faecalis, and budding yeast cells (saccharomyeetic). 

Clinical Course.—A dental consultation was called on the patient’s second 
hospital day. Examination revealed a small ulcerated lesion in the left buceal 
mucosa adjaeccnt to the site of recent extraction of the mandibular left first, 
second, and third molars. Four per cent gentian violet was applied over the 
lesion and an alkaline, mildly astringent mouthwash prescribed. 

On the third hospital day, the lesion had extended over a greater area, and 
an offensive, foul odor emanated from the mouth. A smear was taken from the 
lesion (see Laboratory Findings). An ulcerated area was now present on the 
ventrolateral portion of the left side of the tongue. The patient’s temperature 
was 101° F. 

On the fourth hospital day, the buccal lesion had spread considerably and 
extended anteriorly involving the angle of the mouth. The area was covered 
with a gray slough. The odor was so offensive that it could be detected through- 
out the twenty-four bed ward and even in the hall outside of the ward. There 
was increased salivation. The patient did not complain of intense pain. 
Débridement was done. 

A biopsy taken revealed masses of structureless, eosinophilic, necrotie de- 
bris; the tissue was unidentifiable. Roentgenograms of the mandible and skull 
were negative. 

Course of Treatment.—Owing to the multiplicity of microorganisms, 
aureomycin was used. The patient was given 750 mg. aureomycin systemically 
every four hours. At the time, aureomycin was difficult to obtain and the 
pharmaceutical houses did not make aureomycin troches. For local application 
a gelatin block was made incorporating 2,500 mg. aureomycin in 60 Gm. 
gelatin with 120 ¢c.c. water. A thin slice was cut from the aureomycin gelatin 
block every three hours and placed in the left vestibule of the mouth. Multi- 
vitamins and a diet that was nutritious, yet compatible with the patient’s cardio- 
vascular-renal condition, were prescribed. Digitalis and mercurials were also 
administered. 

Forty-eight hours following the administration of aureomycin, the rapid 
extension of necrosis ceased. The buccal mucosa took on a elean, denuded 
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appearance with the diseased area clearly defined (Figs. 1 and 2). The putrid 
stench was conspicuous by its absence. 

A second biopsy revealed mucous membrane with underlying connective 
tissue and some skeletal muscle. The epidermis was not remarkable except that 
it showed ulceration over a large area. The submucosal tissue was edematous. 
There were areas of degeneration deep in the connective tissue and muscle. 

A second blood cell count revealed: W.B.C., 8,500; differential count: 
neutrophils, nonfilamentous, 5 per cent; neutrophils, filamentous, 74 per cent; 
lymphocytes, 20 per cent ; eosinophils, 1 per cent. 

Further laboratory tests relative to the patient’s cardiorenal condition 
showed an N.P.N. of 130 mg. The blood pressure read 190/130. The patient 
developed a uremie frost over the face and suceumbed. 


Autopsy.—A gross pathologic review stated the following: 


‘‘The heart is markedly hypertrophied and somewhat dilated on the left and 
shows early dilatation on the right also. The myocardium is anemic in color; 
the left anterior descending coronary shows a moderate amount of sclerosis. 
There is about 4 em. down the coronary a small area in which about 90 per cent 
of the lumen is obliterated. There is also in the lower third of the left ventricle 
more posteriorly a diffuse area of bright hemorrhage in the myocardium sug- 
gestive of an early infaret, and an increased pallor about this area which is hard 
to be certain of at this time, though it appears that the patient had adequate 
cause of death from myocardial anemia. The lungs, particularly the right, 
show the yellow discoloration consistent with chronic pulmonary fibrosis on a 
congestive basis. The liver is markedly fatty and has a yellowish color with 
some pink central areas in the lobules still identifiable. The kidneys have a very 
peculiar grayish color to them, the origin of which is not apparent. They are 
rather lumpy and granular being the seat of both larger and smaller arterial 
disease. There are many fibroids present, but no encroachment upon the ureter. 
The fat of the body shows atrophy and an orange color consistent with a rather 
severe nutritional deficiency.’’ 

Pathologic diagnosis: 1. Arteriosclerosis generalized. 2. Arterionephro- 
sclerosis, eardiae enlargement, mitral stenosis, and pulmonary edema. 3. Arteri- 
osclerotic heart disease, occlusion of posteroinferior branch of right coronary 
with early myocardial infarction. 


Summary 


1. A review of noma has been presented. 

2. The importance of the predisposing factors in the causation of the disease 
has been stressed. . 

3. A threefold scheme for the treatment of these patients has been 
recommended. 

4. A ease history has been reported where marked improvement occurred 
with the use of aureomyein. 

5. A multiplicity of microorganisms are found in noma, and aureomycin, 
which is effective against gram-positive, gram-negative, and mixed bacteria, 
makes this antibiotic therapeutically promising. 
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SENILE ELASTOSIS 


LEONARD ELkins, A.B., D.D.S.,* Staten ISLAND, N. Y., AND 
Irvinc E. Gruser, D.D.S.,** Brookiyn, N. Y. 


ENTISTS are concerned with any skin diseases that may appear on the 

face, lips, or mucous membrane. A cutaneous degeneration, primarily in- 
volving the elastic tissue, is senile elastosis, a relatively common but rarely re- 
ported condition. Before Darier' first described it in 1909 as colloid atrophy, 
and before Dubreuilh? reported it in 1913 as a diffuse elastoma, this disease 
evidently had been confused in one case* with pseudoxanthoma elasticum and 
had not been recognized as an entity. In 1922, Kissmeyer and With‘ presented 
it as a physiologie senile elastic degeneration, but the majority of the cases 
were presented in 1931 by Weidman,’ who called the condition senile elastosis. 

It occurs particularly in old persons as part of general senescent skin 
changes. Kissmeyer and With, regarding it as a normal physiologic process, 
reported that it oeeurs as early as 40, especially in red-headed persons. Parts 
of the body exposed to the weather show the earliest and worst effects of the 
disease. However, Weidman theorized that there may be a soluble elastin 
substance earried by the blood from internal parts and deposited in the skin, 
and pointed out that during senescence elastic tissue disappears from areas 
like the arteries and lungs and is found in excessive quantities in the skin. He 
added that in senile elastosis the collagenous bundles acquire the morphologic 
characteristics of elastic substance. Under this hypothesis, presenile cutaneous 
elastic deposits would presuppose some focus of disintegrating elastic tissue, 
such as the lungs in tuberculosis. Tuberculosis apparently does predispose the 
patient to cutaneous elastic tissue changes. In the ease presented in this article 
the patient had pulmonary. tuberculosis. 

Clinically, the skin becomes hyperplastic diffusely and not in foci. Yet 
Kissmeyer and With often found pronounced elastic degeneration in small, 
definitely yellow, nodular formations usually on the neck. One patient was re- 
ported having whitish-yellow papules. The skin of these patients resembles 
weathered skin: it may appear yellow, ivory-colored, or opaque; the furrows 
and wrinkles of the face and forehead are deepened and meshlike; there is a 
turtle-neck effect, and the orifices of the hair and sebaceous glands are black. 
The exposed parts first show a translucency best seen with light falling on a 
slant. The cheeks, backs of hands, forehead, and scalp are most often the sites 
of this disturbance. 

Histologically, there is a diffuse cutaneous elastic hyperplasia, sometimes 
with a secondary fatty degeneration. The elastosis is pronounced and in some 
extreme cases resembles pseudoxanthoma elasticum. Distribution of the elastic 


*Formerly Chief Dental Resident, Sea View Hospital, Staten Island, N. Y. 
**Director, Dental Clinic, Sea View Hospital, Staten Island, N. Y. 
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tissue varies. At times it lies just under the basement membrane and at other 
times in the deeper corium. In one ease small rod-shaped crystals were reported 
to be seen in- the elastic tissue. Fat is sometimes seen in the form of fine 
powdery granules in the elastic bundles and in the basal-cell layer. Weidman 
believes fat is partially responsible for the yellow coloration. The collagen is 
affected and assumes a denser and more involved structure. Darier thinks that 
the connective tissue bundles are perhaps combined with the elastic fibers. One 
ease had noticeably coarse red globules in the cytoplasm of the polymorphonu- 
clear cells in the blood vessels. Another case, a patient with tuberculosis, had 
calcification of the cutaneous tissue. Weidman believes there is a link between 
tuberculosis, elastosis, and calcification. 


Ormsby and Montgomery® quoted Nomland who believes that this condi- 
tion resembles pseudoxanthoma elasticum more closely than senile skin and that 
there are transitional cases. They stated that the differentiation is in pseu- 
doxanthoma elasticum affecting only elastic tissue while senile elastosis involves 
both connective and elastic tissues. Weidman stated that in pseudoxanthoma 
elasticum the elastic tissue is deep-seated, while in senile elastosis it is usually 
subepidermal. Changes similar to those in senile elastosis are observed in the 
elastic tissue of old scars. 

There is no known remedy for this disease, but it may be prevented best 
by proper nutrition, maintenance of good health, and care in exposing the skin 
to the weather. Darier stated that it predisposes to senile keratoses which may 
lead to multiple epitheliomatosis. Therefore any lesions should be protected with 
emollients and shielded from the elements. 


Case Report 


Mr. A. R., white, single, shipping clerk, aged 57, presented himself at the 
dental clinic on Dee. 8, 1949, for a routine dental examination. This revealed a 
yellow, pea-sized papule at the vermilion border of the right lower lip. 


Mode of Onset.—The patient first noticed the lesion about one year previ- 
ously, at which time it was small, round, and indurated. There were no sub- 
jective symptoms. 


Family History.—The patient’s father died, age unknown, with congestive 
heart failure. Mother died, age unknown, with ‘‘cancer.’’ The patient had 
neither siblings nor children. 


Medical History.—The patient had a left-sided pleurisy in 1920. He had 
a long-standing chronic cough which became productive in May, 1949. Six 
months later he was admitted to Sea View Hospital with a diagnosis of pul- 
monary tuberculosis. Posteroanterior radiographs showed extensive infiltration 
and cavitation of both upper lobes. The prognosis was poor. 

The prostate gland contained a hard nodule which was thought to be either 
a tubercular involvement or a neoplasm. The patient refused further genito- 
urinary examination and a final diagnosis was not made. Several plantar warts 
were present on the soles of the feet. 
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The patient smoked approximately twenty cigarettes per day but did not 
hold them at the site of the lesion of the lip. He stated that his job called for 
the sealing of many envelopes by mouth. He held this position for sixteen years, 
until two weeks prior to the dental examination. 

Clinical Examination.—There was a deep yellow, pea-sized papule on the 
vermilion border of the right side of the lower lip (Fig. 1). Surrounding the 
yellow area were a narrow, whitish ring and an outer reddish fringe. The 
yellow area was sealy, with a keratinous look. It was firm, discrete, and non- 


tender upon palpation. 





Fig. 1.—Papule on vermilion border of lower lip. 


The natural furrows of the face were accentuated and the facial skin was 
pasty-yellow in color and opaque; the skin texture of the neck was not abnormal. 
The patient was bald and had been redheaded. There was no cervical lymphad- 
enopathy, and no other skin or mucous membrane lesions were present, except 
for the several plantar warts on the soles of his feet. 


Laboratory Data.—The Mazzini and Wassermann tests were negative. 
The results of a blood chemistry test taken on Feb. 21, 1950, showed a blood 
glucose of 103 mg. and a blood cholesterol of 250 mg. 


Operative Procedure.—On Dec. 28, 1949, the E. N. T. service performed 
a V-shaped incision under local anesthesia, and removed the entire lesion, which 
did not penetrate through the lip. The tissue was coapted with interrupted silk 
sutures. 


Pathologic Report.—Interpretation by George Gold, M.D., Pathologist, 
Sea View Hospital, Staten Island, N. Y., follows: 

‘*Histological examination reveals that the main histological changes are 
immediately underneath the intact epidermis in the papillary layer of the cutis. 
Here, small, circular areas of degeneration are noted which are fairly well 
circumscribed, faintly eosinophilic and contain some nuclear debris. 
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Fig. 2. 





Fig. 3. 





Fig. 2.—Photomicrograph (325) showing the elastic tissue changes. 
Fig. 3.—Photomicrograph (950) showing elastic tissue changes. 
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‘Under low power they appear homogeneous. However, upon high mag- 
nification the outlines of tissue fibers are seen. Studies with trichrome and 
elastic tissue stains reveal sharply outlined elastic fibers, which are markedly 
hypertrophied and hyperplastic in these subepidermal areas and to a lesser 
degree in the deeper layers (Figs. 2 and 3). In addition, the failure of the 
collagen to stain indicates that it underwent degeneration. No pathological 
changes are noted either in the fatty tissue or in the blood vessels.’’ 

Postoperative Course.—One week postoperatively the sutures were re- 
moved. Reeovery was uneventful. Six months later the operative site was 
smooth and had no discoloration or elevation. 


Summary 
1. A case is presented with senile elastosis manifesting in a papular lip 
lesion. 
2. This ease emphasizes the fact that dentists should carefully examine not 
only the teeth but also the surrounding tissues. 
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ORAL PIGMENTATION AND A METHOD OF REMOVING IT 





Isapor Hirscure.p, D.D.S., F.A.A.P., anp LEoNARD HirscHrep, D.D.S., 
New York, N. Y. 





IGMENTATION of the mucous membrane of the mouth is often con- 

sidered a sign of systemic illness, especially Addison’s disease. Although 
pigmentation is usually present in the mouths of Negroes, it is also frequently 
found in the oral mucous membranes of apparently normal white individuals, 
and it is therefore not necessarily indicative of disease or of Negro ancestry. 

Pigmentation may be quite unsightly when it is located in the anterior 
labial gingivae, and a simple, painless method has been developed by which it 
ean be completely and probably permanently removed in many eases. In order 
to explain the rationale of this method it may be advantageous to summarize 
briefly the physiology of pigmentation and its incidence in the oral mucous 
membrane. 


Physiology of Pigmentation 


Exogenous pigments may be deposited in the mucous membranes, as in 
argyria or lead, mercury or bismuth poisoning; iron pigments from blood cells 
broken down as a result of liver disease may also find their way to the mucous 
membranes. However, in the great majority of cases, oral pigmentation is due 
to the formation of a complex iron-free pigment (melanin). This type of pig- 
mentation in the mouth is known as melanoplakia. The melanin is produced 
in certain cells called melanoblasts which are found in the basal layer of the 
epidermis and mucous membrane.’ Peck’s observation of gray rabbit embryos 
demonstrates that pigment formation starts in the ectoderm, with the meso- 
dermal structures playing no part. In the very young embryo, pigmentation 
was seen in the hair follicles, the eye, and the epidermis, all of ectodermal 
origin.” Certain cells of mesodermal origin, melanophores, are present in the 
derma and the papillary layer of the corium. The melanophores do not pro- 
duce pigment but are phagocytic cells which pick up melanin as well as blood 
and exogenous pigments. 

Bloch devised a method of distinguishing melanoblasts by his ‘‘dopa’’ re- 
action. He found that dioxyphenylalanine (dopa) is acted upon by an enzyme 
(dopa-oxidase) found only in melanoblastie cells, forming a dark melanin-like 
substance. Thus the dopa reaction is a test of the pigment-producing power of 
a cell. Although dopa has not been proved the melanogen of normal pigment, 
it is at least similar to it.* 

The melanin pigment itself may be discerned by its reaction with silver. 
Thus, melanophores containing melanin are revealed by silver stain and active 
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melanoblasts by the dopa reaction. Melanin pigmentation is localized in certain 
areas by the presence of melanoblasts in the basal layer of the epithelium in 
those places. 

The distribution of melanoblasts and melanin, as described previously here- 
in, makes it clear that in order to remove pigmentation, the tissue must be 
destroyed down to, and slightly below, the basal layer of the mucous membrane. 


The Incidence of Melanoplakia 


Pigmentation is normally present in the oral mucous membranes of many 
people, its incidence and concentration generally varying with the skin coloring. 
It is found in many Balkan, Latin, and Near Eastern peoples, in the colored 
races, and to a lesser degree in the Northern European groups. The chow dog, 
giraffe, cat, and parrot also demonstrate it.* 

As pigmentation is usually most pronounced in the Negro, a detailed study 
by Monash‘ of 220 Negroes of varying ages and skin color is valuable in under- 
standing the relationship between oral pigmentation and that of the rest of the 
body. He observed little melanoplakia in newborn children, but in a month, 
the darker children began to show light brown areas on the gingivae, although 
not in the rest of the mouth. Pigmentation then increased until, at the end of 
the first deeade, it had reached the amount that was to be present in adult life. 
Of the 220 Negroes, only 10 of the lightest colored showed no melanoplakia. 
Many of the darker individuals had solid bands of black pigmentation on all the 
labial and lingual gingivae. Dummett® confirmed this direct relationship of 
the density of oral pigmentation to that of the skin in the large numbers of 
Negroes he studied. 

There seem to be areas of predilection. In Monash’s series, the gingivae 
were pigmented in 89 per cent of the cases, the cheeks in 40 per cent, the hard 
palate in 38 per cent, and the tongue in 33 per cent. Pigmentation on the gin- 
givae and cheek was usually bilaterally symmetrical but that on the tongue was 
not. The anterior third was the part of the cheek most commonly pigmented, 
In those light-colored Negroes in whom melanoplakia did exist, the pigmentation 
was usually present only in the labial gingivae of the anterior sixteen teeth. 
Thirty dark non-Negroes were found to have the same areas of predilection. 
Monash observed that in his survey Negroes and non-Negroes with the same 
skin color had about the same oral pigmentation. 

By means of the dopa reaction, Becker® demonstrated that oral mucous 
membranes from 50 per cent of 53 cadavers (white North Europeans with light- 
colored eyes and medium light hair) contained melanoblasts and pigment micro- 
scopically, although no pigmentation was observed clinically. The ultraviolet 
rays of sunlight and the radioactivity of elements such as thorium are known 
to have the power to stimulate melanoblasts into producing pigment, and other 
metabolic stimuli have been hypothesized. Becker’s demonstration of the wide- 
spread distribution of melanoblastie cells therefore helps explain how pigmenta- 
tion may appear clinically where previously none was visible. 
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Acquired Melanoplakia 


Authors have called attention to the fact that pigmentation may be acquired 
in the mouth of a white person as a result of chronic localized infection or 
trauma. There is also a definite relationship between pigment formation and 
the various endocrine glands. Melanoplakia is one of the important clinical 
signs of adrenal cortical failure in Addison’s disease. The pigmentation usually 
appears in spots and streaks but sometimes presents a diffuse uniform pattern. 
In order to demonstrate the relationship experimentally, Ralli and Graef’ 
adrenalectomized rats and found definite darkening of the skin and increased 
pigment in the hair follicles and bulbs. 

Pregnancy is often associated with increased deposition of pigment in 
characteristic areas (most of which are already pigmented )—the nipples, areolae, 
vulva, and linea alba. Brunettes show more change than do fair women, and 
in some cases a temporary extensive pigmentation of the cheeks, nose, and fore- 
head occurs (chloasma gravidarum, the mask of pregnancy). 

It is frequently observed that flecks of pigmentation appear in the skin of 
elderly people who are apparently healthy, indicating that metabolic changes 
resulting from normal aging processes may cause pigmentation. 

When oral pigmentation of recent origin is noticed, a thorough physical 
examination is certainly indicated, but we must remember that the presence of 
pigmentation is not necessarily a sign of systemic disease, as it may be merely 
congenital melanoplakia which has previously escaped notice. A good photo- 
graph may be made to ascertain whether or not the pigmentation is increasing. 


Method of Removing Areas of Pigmentation 


The area is isolated with cotton rolls and dried with cotton or air. A very 
small pledget of cotton, grasped with college pliers, is dipped into 90 per cent 
phenol, lightly blotted to remove excess phenol (to confine the extent of escha- 
rotie action better), and then applied carefully for an instant to the pigmented 
area. The surface turns white almost immediately. Twenty seconds after the 
application, the phenol is neutralized with 95 per cent aleohol (on a cotton 
pledget) and the patient then rinses with water. The area is dried again and 
the procedure repeated once. If the phenol remains unneutralized too long, a 
painful ulceration may result. The procedure is performed in these two stages 
to permit better control of the depth of destruction. 

Within twenty-four hours, the eauterized tissue sloughs off, usually leaving 
a painless bright red area which heals completely within a week or ten days. 
By the end of that time, the mucous membrane appears perfectly normal in 
eolor and texture with no evidence of the former pigmented condition. 

In order to remove pigmentation, the tissue must be destroyed down to, and 
slightly beyond, the basal layer of the mucous membrane. In addition, since 
the healing of such an area is completed by growth of mucous membrane from 
the borders of the artifieally created lesion toward the center, it is necessary to 
extend the destruction a millimeter or two beyond the pigmented areas to include 
apparently unpigmented mucous membrane. Each spot must be completely 
removed at one time in order to have nonpigmented mucous membrane grow in 






















eee 





ORAL PIGMENTATION 1015 


from the periphery in the healing process. Therefore, large wide bands of pig- 
mentation are difficult to remove, while spots and streaks can generally be 
eradicated easily. If the pigmentation returns it is probably because insufficient 
depth of the destruction allowed some melanoblasts to remain. In that case, the 
process is then repeated. 


Fig. 1. Fig. 2. 





Fig. 4. Fig. 5. 


Fig. 1.—Photograph of pigmentation in the upper incisor area in a 45-year-old non- 
Negro woman. 


Fig. 2.—The same patient as in Fig. 1, five years after the removal of pigmentation. 
There has been no recurrence. 


Fig. 3.—Generalized spotty pigmentation in the mouth of a 32-year-old Negro woman. 
(This patient was treated with the kind cooperation of Leon Scott, D.D.S.) 


Fig. 4.—The right side has been cleared of pigmentation. 
Fig. 5.—On the left side the pigmentation has been removed almost completely. This 


poet Th -aariee for five years subsequently. One or two small areas recurred and were 

Twenty cases (4 Negro and 16 white patients) have been treated success- 
fully by this method over a period of six years, of which two typical ones will 
be presented. In three other Negro patients who had heavy bands of pigmenta- 
tion, the areas which were removed soon became pigmented again. 


Fig. 3. 
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Case Reports 


Case 1.—A 45-year-old Caucasian woman (with dark hair and eye color- 
ing) was extremely self-conscious about an area of pigmentation in the gingivae 
labial to the upper ¢entral incisors (Fig. 1). It was removed by the method 
described herein, and at the patient’s last visit, five years later, it had not 
returned. 


Case 2.—A 32-year-old Negro woman stated that her oral pigmentation 
had been present as long as she could remember. Isolated areas of dark brown 
melanin pigmentation were distributed over the labial gingivae (Fig. 3). This 
spotty pigmentation was unsightly when the patient smiled and it was removed 
in two stages—first the right side (Fig. 4), and then the left (Fig. 5). All the 
procedures were performed before any periodontal treatment was instituted, 
and the various stages were photographed. One or two areas returned but a 
second cauterization removed them more permanently. In the last five years, 
there had been no appreciable reappearance of the pigmentation. It must 
be noted that the pigmentation in this case was not the solid band sometimes 
seen in dark Negroes, although there was one large area on the lower left side. 


Summary 
1. A simple method for removing certain types of melanin pigmentation 
from the anterior gingivae has been described. 
2. The incidence, histology, and physiology of such pigmentation has been 
discussed briefly. 
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Anesthesiology 


PARTICULARLY SUITABLE ANESTHESIA FOR 
AMBULATORY RISK PATIENTS 


Matrruew Lozirer, B.S., D.D.S.,* New York, N. Y. 


Introduction 
T WAS the preeminent surgeon and scientist George Crile, who, fully real- 
izing the importance of not only removing the disagreeable operative 
psychosis but also preserving the brain and operated upon tissue from in- 
curred stimuli, introduced the epochal prineiple of anoci-association.’ 

While the significance of this highly valuable finding was soon recognized 
and is now being employed in most of our large hospitals, it, regretfully, has 
not as yet been generally adopted in ambulatory practice. 

In a recently canvassed inquiry, a number of our leading anesthesiologists 
unequivoeally commented that nowhere is anoci-association as valuable as it 
is in ambulatory and risk patients.* * * * ° 

It would seem, therefore, that this method of anesthetic procedure 
definitely deserves a far greater popularity and recognition than it has at- 
tained up to now, thirty-five years after its introduction. 

The present-day anesthesia, as most frequently employed by the general 
dental practitioner in his work on ambulatory patients, can be divided into 
two principal classifications : 

a. Loeal anesthesia, obtained with procaine and a vasoconstrictor. 

b. General anesthesia, induced with nitrous oxide-oxygen. 


With the exception of some minor refinements in technique, these two 
methods have remained practically unchanged up to the present, constituting 
the mainstay in general practice. With the steadily increased usage of these 
two agents, fewer untoward anesthetic episodes are encountered and re- 
ported. Several significant factors as to their limitations cannot, however, be 
entirely ignored. 

With block or terminal anesthesia, the certain degree of discomfort or 
pain not infrequently experienced during the operation, regardless of the 
profundity of the obtained analgesia (particularly in the presence of peri- 
cementitis or some other type of periodontal pathosis), the inability to render 
nareosis to patients who desire it and, principally, the psychic shock sometimes 
induced through unavoidable vigorous instrumentation can hardly be over- 
looked by the observant operator, nor is it well tolerated by the average 
patient, however determinately stoic. 

In general anesthesia (nitrous oxide-oxygen), irrespective of voluminous 
literature as to the innocuousness of the agent, comparative difficulty not 
infrequently encountered in its administration (especially when the operation 
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requires more than a few minutes of time) has constituted the major factor in 
preventing it from becoming the anesthetie of choice. 

When we also consider that the average practitioner rarely has adequate 
knowledge and training in administration of a general anesthetic as well as 
in effective resuscitation technique, when he frequently anesthetizes an unpre- 
medicated and unprepared patient, whose physical condition and metabolic 
needs are rarely known to him, when he regretfully is frequently compelled 
to assume the dual role of anesthetist and surgeon, when the balance of this 
anesthetic, because of its narrow range, often becomes upset with a change of 
as little as two or three degrees in the respective percentage of the gases, 
when the desired anesthetic stage is either entirely unobtainable in some 
patients or obtainable in others only after dangerously depriving them of 
the necessary volume of oxygen (sometimes a serious condition, since one 
cannot predict just what effect the hypoxia might have upon the heart and 
central nervous system of a given individual), when prolonged saturation 
is often necessary to obtain the desired surgical stage, it becomes understand- 
able why nitrous oxide-oxygen is still rarely being used properly and with 
maximum safety. With this in view, study and investigation were under- 
taken in an effort to attain an improvement, if only in a measure, in the science 
of anesthesia particularly as applied to ambulatory risk patients. A patient 
whose general condition has not been evaluated preoperatively should best be 
classified as a risk patient. 


Investigation and Findings 


Synergy in the practice of general anesthesia is obtainable through com- 
bined employment of two or more general anesthetic agents, each possessing 
its own qualities and characteristics. Due to the obvious advantages derived 
from such correlated action, this method of anesthesia became popular with 
its inception and is now widely employed in surgical practice. 

During general anesthesia there is experienced temporary paralysis, com- 
plete or partial, of the nervous mechanism controlling consciousness, sensa- 
tion, motion, and cerebration. During local anesthesia, apparently only a 
temporary loss of sensory perception in a selected region is produced. Our 
investigation was undertaken principally with a view of ascertaining the com- 
bined actions and effect of local and general anesthetic agents, a procedure 
which has heretofore not as yet been generally adopted and thoroughly explored 
in ambulatory patients. The investigation, carried out in the practice of major 
and minor exodontia and oral surgery, was based upon a clinical study com- 
prising a series of over 6,900 mostly unpremedicated, unselected ambulatory 
patients of both sexes, practically all ages, different psychie attitudes, and 
diverse physical conditions including menses and pregnancy. 

Our findings unexpectedly disclosed that a subperiosteal or supraperiosteal 
injection of as little as 2 or 3 ¢.c. of 2 per cent of the local anesthetic solution 
(combined with either 1:100,000 or 1:50,000 of adrenalin chloride) followed by 
administration of the gases in proportion of only 25 per cent of nitrous oride 
and 75 per cent of oxygen, usually resulted in sopor sufficiently profound not 
to arouse the patient even when osseous dissection and other vigorous instru- 
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mentation was being carried out. It became clearly apparent that the com- 
bined action of the two anesthetic agents produces a satisfactorily pronounced 
transitory effect upon the cerebral center controlling consciousness. 

The present investigation was confined by us to the employment of the 
new local anesthetic, Lidocaine (Xyloeaine) hydrochloride.’ However, no 
claim is being made that employment of a different local anesthetic agent 
will not necessarily produce a similar effect. 


Anesthesia Technique 

Before proceeding with the administration, allaying the patient’s fear 
and apprehension by suggestion, premedication, or both is at all times 
highly desirable. For psychic reasons, the armamentarium is kept out of sight 
before and during anesthesia and surgery. To facilitate passage of the gases 
and minimize postnasal drip, the patient is asked to clear his nose, mouth, 
and throat. In patients with clogged nasal passages, employment of a 
benzedrine inhaler is advocated. 

In patients who are not too apprehensive, the principal nerve network 
supplying the region to be operated is first blocked; this is followed by ad- 
ministration of the gases. Otherwise the local anesthetic (with the possible 
exception of anesthetization of the mandibular nerve) is administered shortly 
after he begins inhaling the gases. It may he of interest to add that even the 
most apprehensive patient will rarely refuse the injection when it is explained 
that an antibiotie is being administered to him. 

After the nasal inhaler, with the exhaling valve completely open, is gently 
but snugly applied, a mouth prop is properly inserted. The gases are now 
delivered at 3 mm. Hg. positive pressure and the mouth is covered. The 25 
per cent nitrous oxide with the 75 per cent oxygen mixture is employed 
throughout the anesthesia. Considering that there is also some unavoidable 
ingress of air through the mouth during the operation, the volume of oxygen 
delivered hecomes still further increased. After the gases are administered 
for about one minute, the nasal inhaler is adopted still closer to the face, making 
it practically self-retaining. With rare exceptions, satisfactory sopor can be 
established within three minutes after the beginning of the inhalations. 

In most of the patients, the various planes ordinarily observed with the 
conventional administration of nitrous oxide-oxygen are not encountered here. 
Instead, the patient, rarely exhibiting any appreciable increase in reflexes, 
rapidly passes into a peacefully profound sleep, remaining so as long as the 
gases are being delivered to him. It can thus be stated that saturation is not 
required with this technique nor is the obtaining of any particular designated 
anesthetic level. The operation can usually be started within three minutes 
after beginning of the administration of the gases. Before proceeding with the 
operative procedure, the pressure is sometimes increased to 8 or 10 mm. Hg. 

A throat curtain, so essential with conventional anesthesia, is not ab- 
solutely essential here. Since the swallowing and cough reflexes are not 
entirely abolished with this method of anesthesia and moderate dilution of the 
gases will rarely interfere with the established narcosis, a medium-sized sponge 

















1020 MATTHEW LOZIER 





positioned somewhat posteriorly to the operative region, principally for the 
protection of the pharynx from aspiration of blood and a foreign body and 
debris, is ordinarily sufficient here. This arrangement obviously simplifies the 
operator’s task, particularly when the mouth is small and vision of the opera- 
tive field is unduly limited. 

As the anesthesia progresses, the nasal exhaling valve may be slightly 
closed, but the relative proportion of the gases requires no change. Ocea- 
sionally, if it is observed that a patient, one usually physically robust, seems 
to experience some difficulty in passing into slumber, addition of a small 
amount of trichlorethylene (supplied from the vaporizer attached to the ap- 
paratus) will rapidly develop all the symptoms of satisfactory sopor, after 
which the trichlorethylene is cut off. 

Return to consciousness, regardless of the Jength of the sopor, occurs 
almost immediately after delivery of the gases is discontinued. The patient 
can leave the operating room within a few minutes, and the office, within one- 
half hour or sooner after an operation of the average length. 


Patient’s Reactions while Under Anesthesia 

While under the induced sopor, the patient’s physical condition, signs, 
and reactions were observed to be on the average as follows: 

a. Respiration of good quality, quiet, regular, and uninterrupted with no 
phonation. 

b. Pulse of good value with its rate sometimes slightly accelerated. 

ce. Blood pressure showed little change. 

d. Expression of normal profound sleep and muscular relaxation sufficient 
for the average oral operation. Occasional moderate reflex hand and foot 
movements were observed from time to time. This was readily controlled by 
restraining provided preoperatively. 

e. The pupils reacted to light and were either small or medium-fixed. 
The eyeballs were either fixed in an eccentric position or slightly rolling. The 
lash reflex was either diminished or entirely abolished. The eyelids were 
closed or slightly opened, somewhat relaxed and not winking. There was no 
lacrimation. 

f. Laryngeal and gag reflexes remained active throughout. In prepared 
patients, nausea and vomiting were rarely encountered. Postnasal drip, if 
evident during operation, was readily removed by suction. Swallowing, 
muscular spasms, and jactitation were not evident. 

g. There was no sign of cyanosis even in plethorics and no evidence of 
hypoxia. 

h. Postanesthetiec nausea, headaches, malaise, and exhaustion were usually 


entirely absent. 
i. There was no pain upon regaining consciousness. 


Our Observations of the Patient and the Patient’s Recollections 
While Under Sopor 
Patients, when questioned as to their reactions experienced under narcosis, 
responded as follows: 
a. Most related dreaming pleasantly. 
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b. Some related somewhat unpleasant dreams. 

e. Some related that their sense of hearing was at times not entirely 
obliterated. 

d. Many could recollect nothing at all. 

e. Some cried out, groaned, and exhibited signs of facial distress during 
strong stimuli. When they were closely questioned upon awakening, none 
could recollect experiencing pain, 

f. Some related that the sense of touch was at times present, but always 
‘as if at some considerable distance. 

g. Some related experiencing complete relaxation and sometimes being 
suspended in air. 

h. Voluntary responses and reactions were completely inhibited. 

i. Though pain was not infrequently present in regions to be operated on 
after the anesthetization with local anesthetic (such as in pericementitis and 
acute periosteitis), no pain was ever experienced during the state of sopor. 

j. All patients commented on the ease and pleasant reaction experienced 
during inhalation of the gases. 


Advantages and Indications 
The applications and advantages in the method of anesthesia described 
are many and significant. The general practitioner in his daily work on 
ambulatory, and particularly physically below normal, patients will perhaps, 
because of past experience, be the first to evaluate some or all of them. Our 
anesthetic technique will be found of particular advantage when the following 
circumstances are taken into cognizance: 


a. It is an established fact that preanesthetie evaluation of the patient’s 
physical condition, an essential legal and moral obligation, particularly in 
administration of a general anesthetic agent, is usually either unobtainable or 
impractical, especially in routine ambulatory cases or those requiring an 
emergency operation. Under such circumstances, when narcosis is either indi- 
eated and/or desirable, the suggested balanced anesthesia can be employed with a 
maximum of safety to the patient and increased peace of mind to the operator. 

b. Because of the highly oxygenated anesthetic mixture, the small volume 
of nitrous oxide, and the anoci-association principle employed here, it is usually 
contraindicated for patients with some known major systemic dyscrasia only 
if the surgical procedure itself is contraindicated. 

ce. Damage to the cerebral tissue and transitory disturbance of the cerebral 
cortex, sometimes caused by improper employment of conventional nitrous 
oxide-oxygen anesthesia creating low oxygen tension, is unlikely to oceur 
here, regardless of the length of administration.® ® 1% 14 1% 25, 14, 15, 16 

d. The heart, like the brain, is acutely sensitive to insufficiency of oxygen. 
The fetal heart and cerebral tissue are especially vulnerable to hypoxia. Life 
histories of mentally deficient children were traced to their date of birth."” 

The hyperoxygenated anesthesia offered here, which is delivered under 
very light pressure, renders a comparatively safe narcosis in patients for whom 
an anesthetic with a restricted oxygen quotient is ordinarily not entirely safe. 

e. In the aged, the very stout, and patients with thyrotoxicosis, kidney 
disease, and respiratory difficulties, to whom a conventional anesthetic, local 
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or general, may be quite dangerous, this anesthetic procedure may be of 
decided preference. 

f. Aspiration and obstructive anoxia are reduced to a minimum since the 
laryngeal, gag, and cough reflexes are not abolished. Endotracheal and endo- 
pharyngeal intubation is quite unnecessary. 

g. Unlike intravenous anesthesia, a knowledge of technique is more 
readily acquired, highly depressant drugs are not employed, laryngospasm, 
bronchospasm, and other overactive parasympathetic manifestations are not 
encountered, facilities for intubation are unnecessary, and accessibility of veins 
is unimportant. Control of bleeding is more easily accomplished. Augmented 
expert assistance is not needed. 

h. In patients with pericementitis, periosteitis, osteomyelitis, fractures, 
floor of the mouth infections, and other acute surgical diseases, as well as those 
requiring enucleations of long-standing lesions, when local anesthesia is often 
not fully effective, the anesthesia technique described may be the one of 
choice. 

i. In contrast to conditions frequently experienced with conventional 
general anesthesia, nonhurried, atraumatie surgical technique is readily pos- 
sible, since the patient can be maintained in a very light state of narcosis for 
practically any required length of time. 

j. In contrast to conventional local anesthesia, this anesthetic procedure 
will be found particularly advantageous when emotional and traumatie shock 
is being anticipated. 

k. It is rather difficult to visualize a meticulous operation without ade- 
quate competent assistance and the operator acting both as surgeon and 
anesthetist, a situation laying one open to serious criticism. However, because 
of the comparative ease of administration, because the state of excitement 
while under narcosis is rarely encountered, and because one is not con- 
fronted with sudden unpredictable, and sometimes dangerous, anesthetic 
planes, trained help and augmented office assistance (an important economic 
factor in the average general practice), are not absolutely imperative. 

With the employment in this anesthetic technique of a local anesthetic 
agent, combined with a vasoconstrictor, the following desirable factors un- 
obtainable with conventional general anesthesia are obtained: 

1. A happier state of mind in the apprehensive patient. (By nerve 
blocking alone, the brain is preserved from the stimuli of the operation, but 
not from the emotional trauma, while a narcosis removes the highly dis- 
agreeable operative psychosis, but not the operative injury.) 

2. Analgesia to support as well as lighten the stage of narcosis. 

3. A comparative bloodless operative field so essential for adquate surgical 
performance. 

4. Freedom from pain following the operation. 

5. Reduction of the amount of the general anesthetic agent. 

6. Reduction of blood loss, which can delay the general recovery as well 
as the healing of the operative site.*® 

7. The analgesia permits completion of operation when, for one reason or 
other, sopor is discontinued during surgery. 
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Conclusion 


It is not my intention to suggest that the method of anesthesia described 
necessarily calls for replacement of anesthetic agents and change in anes- 
thetic procedures already in use. It is understood that each standard anes- 
thetic agent has its specific advantages (as well as disadvantages) and should 
therefore be selected only, when it is most suitable for the particular patient 
and operative procedure on hand. It is also well to remember that every 
patient cannot always be fitted to the favored anesthetic procedure, as tech- 
nique, methods, and drugs of greatest merits may be extremely dangerous 
to some individuals. 

Though nitrous oxide-oxygen and local anesthesia have undoubtedly been 
used together before, the anesthetic technique described herein has, to the 
best of my knowledge, not been deseribed previously in the literature. This 
method of anesthesia is of significance, since it is unaccompanied in any de- 
gree with hypoxemia, hypoxia, and other states producing untoward effects, 
nor does it interfere with any of the physiological function of the body. It 
is this particular property that renders it ideal for most risk patients. 

With the exception of extreme apprehension and unwillingness on the 
part of the patient to cooperate or undergo narcosis, there are practically no 
contraindieations to this anesthetic procedure for any patient for whom 
surgery is permissible. 

My primary purpose in presenting this technique is to offer a practical 
anesthetic approach which will help to reduce, if not entirely do away with, 
the number of anesthetic accidents. 

It is my hope that the legion of dental practitioners, to whom operating 
without narcosis, as well as with nareosis, has heretofore been trying, will 
give this method of anesthesia consideration and an adequate trial. It is also 
hoped that in general surgery, whenever only a local anesthetic is being em- 
ployed, this anesthetic is chosen in order to offer greater comfort and safety to 
the patient and increased peace of mind to the anesthetist and surgeon. 


Grateful acknowledgment in preparation of this paper is herewith expressed to F. W. 
Clement, M.D., Toledo, Ohio, and K. H. Thoma, D.M.D., Boston, Mass. 
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VITAMIN A DEFICIENCY IN UNERUPTED TEETH OF INFANTS 





Maurice DinneRMAN, D.M.D.,* Boston, Mass. 





HE current concepts of the effects of vitamin A deficiency on the teeth of 

human beings have been derived, except for a single instance, from research 
on animals. The publication by Boyle’ constitutes the only histologic report of 
direct observations on known vitamin A deficient teeth in a human being. 

Histologie studies on the effects of avitaminosis A on the teeth of experi- 
mental animals are not numerous. In 1925, Wolbach and Howe?’ reported the 
effects of the deficiency in the teeth of albino rats. In 1933* they described, in 
an excellent report, the sequence of changes that occurred in the incisor teeth of 
albino rats and guinea pigs in deficieney and repair. Schour and associates* in 
1938 concluded from their studies on albino rats that the appositional growth 
of dentine was selectively altered in vitamin A deficiency. 

Bloch,® from a clinical study of sixty-four cases of xerophthalmia in chil- 
dren, concluded that vitamin A deficiency had no effect on the calcification and 
formation of tecth. 

The material used in this study was obtained at autopsy from proved cases 
of vitamin A deficiency.” * * * The criteria used were those established by 
Blackfan and Wolbach, and which depended upon the presence of keratinizing 
metaplasia of epithelial structures in the sites where it does not normally occur. 


Material and Methods 


The material consisted of mandibles with unerupted teeth from five infants, 
aged 3 to 7 months. 

The tissues were fixed in 10 per cent neutral formalin for periods up to 
three months, decalcified in 5 per cent nitric acid, and embedded in eelloidin. 
Sections were cut transversely and anteroposteriorly. All were stained by 
hematoxylin and eosin. 

Additional material was obtained from a child of 2 years who had developed 
corneal opacities at 7 months, and in whom blood examination revealed absent 
vitamin A in the serum. Four deciduous teeth and one partly formed perma- 
nent tooth were obtained as a result of ectopic exfoliation following a severe 
streptococcal stomatitis. 

Case Histories 

Case 1—S. W. (A-31-13) as born one month prematurely. His birth 
weight was 8 pounds, 6 ounces. He was breast-fed for three weeks, after which 
his diet was changed to condensed milk and water. He tolerated this poorly 

From the Departments of Pathology and Stomatology, The Children’s Hospital. 

*Associate Oral Pathologist, The Children’s Hospital. 
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and, because of vomiting, the diet was changed to milk and dextromaltose. There 
was no improvement. One-half teaspoonful of cod liver oil was offered daily 
from the age of 4 weeks, and 2 teaspoonfuls of orange juice daily from 8 weeks 
of age. He was brought to the hospital because of irritability and skin rash. On 
admission, the child was poorly developed and nourished. The clinical diagnoses 
were congenital syphilis, bronchopneumonia, and vitamin A deficiency. On the 
second hospital day, the child died at the age of 314 months. 


The post-mortem examination established the clinical diagnoses. 


Dental Pathology—Two unerupted teeth were examined histologically, a 
deciduous second molar and a permanent first molar. The development and 
calcification of the permanent first molar were retarded. The enamel organ was 
strikingly atrophied, consisting of a layer of stratified cells replacing the outer 
enamel epithelium, stratum reticulum and stratum intermedium. The amelo- 
blasts showed vacuolar degeneration, most extensive opposite calcified dentine, 
and less so in regions of predentine matrix. The development of the dentine 
was retarded and only smail, irregularly distributed globules were found on one 
cusp. The predentine matrix consisted of a wide uneven layer in which eapil- 
laries and pyknotie nuclei were embedded. In the pulp, odontoblasts were found 
only adjacent to formed dentine. These cells were poorly differentiated, dis- 
torted, and disorganized. 

The sheath of Hertwig consisted of a delicate cord of flattened cells extend- 
ing beyond the margins of the predentine matrix. 

In the deciduous second molar, the enamel organ, wherever present, con- 
sisted of a layer of stratified epithelium several cells in width. In many areas 
these cells were replaced by loose connective tissue. The enamel appeared imma- 
ture. The surface contour was irregular, indicating local hypoplasia. Occasion- 
ally, small masses of calcified material were attached to the surface. Cellular 
debris was present. 

The dentine was abnormal, consisting of globular dentine. The predentine 
was unusually thick, and at the enamel borders deep indentations contained 
connective tissue. Pyknotie nuclei were contained in the matrix. The odonto- 
blasts were undifferentiated, except at regions of freshly deposited matrix in the 
cervical areas. There was lymphocytic and monocytic cell infiltration in the pulp. 

The sheath of Hertwig was not well defined. In some areas it appeared 
as isolated clumps of flattened cells. 


Case 2.—L. ©. (A-32-50) was born at full term by normal delivery. The 
birth weight was 914 pounds. There were no postnatal disturbances. On a diet 
of milk, dextromaltose, and water the baby vomited frequently and failed to 
gain weight satisfactorily. Viosterol, 4 drops per day, was given from the age 
of 1 month, and orange juice, 1 teaspoonful daily, was given starting at 2 
months. There was a loss of 3 pounds in weight in the month prior to hospital 
admission. At the hospital physical examination revealed a well-nourished and 
well-developed white male with a loose skin and loss of subcutaneous tissue. 
Clinical and laboratory examination established the diagnosis of fibrosis of the 
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pancreas. On the seventeenth day the patient’s temperature rose to 102° F. 
and two days later the patient died at the age of 4 months. 

Post-mortem examination confirmed the diagnosis of fibrosis of the pancreas. 
Keratomalacia and metaplasia of the epithelium of the trachea and renal pelvis 
were noted. Bronchopneumonia was found. There was no evidence of vitamin 
C or D deficiency. 


Dental Pathology.—Three unerupted teeth were examined histologically. 
The enamel organ of the deciduous first molar showed marked degenerative 
changes. In different parts of the tooth the picture varied. On the cusps, the 
four ordinarily recognizable cell layers were sometimes blended to form a single 
layer of undifferentiated cells. On the lingual surface, the degeneration of the 
cells was marked, and epithelial debris was prominent (Fig. 1, 4). Some small 
areas of the tooth surface were completely devoid of all cells (Fig. 1, B). 

The enamel organ of the deciduous second molar did not show the pro- 
found changes described in the previous paragraph. In this instance the 
ameloblastic layer was intact. These cells were elongated and arranged in orderly 
fashion ; some contained intracellular vacuoles. Occasionally the continuity of 
the ameloblastic layer was broken by a space created by a degenerated cell. The 
three remaining cell layers, stratum intermedium, stratum reticulum, and outer 
enamel epithelium, were not singly recognizable but were blended to form a 
layer of flattened stratified cells (Fig. 2). 

The enamel organ of the permanent first molar was rudimentary. It con- 
sisted of a single layer of cuboidal cells representing the ameloblastic layer. All 
the other layers normally found consisted of flattened cells, three to five deep 
(Fig. 3). There was no evidence of organization of the odontoblastic layer, or 
of deposits of enamel or predentine matrix. This was evidence of marked delay 
in the development of this tooth. 

The enamel of these deciduous teeth was qualitatively defective. There were 
local hypoplastic lesions consisting of dark streaks, tears, and prominent inter- 
prismatic material. Globules of atypical enamel were seen on the surface. 

The dentine was calcified in a globular pattern. The predentine matrix 
was unusually wide, pale-staining, and in some areas separated from the pulp 
by spaces. No blood vessel or connective tissue inclusions were observed. 

Changes in the pulp tissue were less pronounced than those in the enamel 
organs. In the deciduous teeth, odontoblasts were present, but the cells were 
narrow and separated from each other by spaces. This condition was more pro- 
nounced in the deciduous first molar. 

The sheaths of Hertwig in both deciduous molars could not be recognized ; 
they had completely atrophied. In the permanent first molar, the cells of Hert- 
wig’s sheath appeared as a cord of small flattened cells, several cells in width. 
Calcified cementicle-like bodies were noted in connective tissue adjacent to the 
tooth germ. 


Case 3.—C. B. (A-31-189), a white female infant, was born at term, weigh- 
ing 7 pounds. She was breast-fed for two days, then given lactogen and water, 
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on whieh she gained well. Her formula later and up to the present illness con- 
sisted of skim milk, Karo syrup, and barley water. The child’s mother had an 
intolerance for fats and exeluded them from her diet as well as the child’s. 

At 7 months of age the child was brought to the hospital because of failure 
to gain weight, cough, fever, and pyuria. Examination on admission revealed 
an emaciated, poorly developed female infant, moderately ill. The main clinical 
problem during hospitalization was pulmonary infection which was treated sup- 
portively, but with no suecess. She died two weeks later. 

The autopsy findings were fibrosis of the pancreas and keratomalacia and 
metaplasia of the epithelium of the bronchi, pancreatic ducts, kidney pelvis 
and tubules, ureters, uterus, nasal mucosa, and submaxillary ducts. Bronchitis, 
pulmonary infaretion, atelectasis, and pulmonary abscesses were found, There 
was no evidence of vitamin C or D deficiency. 


Dental Pathoiogy—The permanent first molar was examined. The enamel- 
forming organ showed atrophic and degenerative changes. The stratum retic- 
ulum was absent in some areas; elsewhere it appeared condensed and seemed 
to form an intimate part of the stratum intermedium. The cells of the stratum 
intermedium were not normal, the outlines were not distinct, and the cytoplasm 
appeared reticulated. The ameloblastic layer was one cell thick. These cells 
contained vacuoles, which in some instances displaced the nuclei from their 
usual position in the cell. In many areas ameloblasts were separated from 
enamel by spaces. 

The enamel showed certain qualitative defects consisting of whorls of 
enamel rods and prominent interprismatic material. The newly formed enamel 
stained considerably darker than that first deposited. The neonatal line was not 
evident, so that incidence of the darker staining substance could not be deter- 
mined. 

The last-formed dentine was poorly calcified, appearing as deeply stained 
globules and tubules. The calcifying border was irregular. The predentine was 
of normal thickness at the tips of cusps, and thicker elsewhere. It was pale and 
contained no connective tissue or cell inclusions. 

The pulp tissue was not unusual except for disorganization of the odonto- 
hlastie layer, and distortion of these cell bodies by intracellular vacuoles. The 
sheath of Hertwig appeared normal. 


Case 4.—E. D. (A-34-141) was born at full term by normal delivery. He 
was jaundiced from birth. His birth weight was 7 pounds, 2 ounces. He was 
breast-fed, with a complementary feeding, for ten days, at the end of which time 
the breast-feeding was discontinued. There was a satisfactory gain of weight on 
a diet of skim milk, Karo syrup, and water. Orange.juice was started during 
the third month, but cod liver oil was not offered. At 3 months of age the child 
was admitted to the hospital because of jaundice. The clinical problem was that 
of the increasing jaundice, proved on operation to be the result of congenital 
biliary atresia. On the sixth postoperative day the child died. 

Post-mortem examination revealed congenital atresia of bile ducts, meta- 
plasia without keratinization of the urethral epithelium, slight metaplasia in the 
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tracheal epithelium, and acute interstitial bronchopneumonia. There was no 
evidence of vitamin C or D deficiency. 


Dental Pathology —tThree teeth were examined. The enamel-forming organ 
of the first deciduous molar was absent (Fig. 4). The enamel showed gross 
defects throughout its thickness consisting of tears and canalized lesions. The 
dentine was poorly calcified. The calcifying border was irregular. The dentinal 
matrix was wider than normal in some areas and occasionally contained 
pyknotie nuclei. The odontoblastie layer in the pulp tissue was disorganized. 
These cells, separated from each other, did not contain vacuoles. 

The second deciduous molar revealed marked changes (Fig. 5). The enamel 
organ consisted of stratified epithelium, and relatively normal-appearing amelo- 
blasts which sometimes appeared separated from the basal cells. In some areas 
a thick layer of epithelial debris separated the cells from enamel. The enamel 
was severely affected. Canalized defects appeared in the substance (Fig. 6). 
The dentine was well calcified. The predentine appeared slightly wider than 
normal and was without inclusions. The odontoblasts showed degenerative 
changes which were less marked at the occlusal areas than toward the cervix. 

The enamel-forming organ of the six-year molar showed changes from the 
normal (Fig. 7). The stellate reticulum was atrophic. The stratum intermedium 
consisted of a condensed cell layer three to four cells thick, with dark-staining 
nuclei. In regions where ameloblasts were recently differentiated the cells had 
a normal appearance except for intracellular vacuoles. Elsewhere, there was 
much cellular debris and numerous pyknotie nuclei. A small amount of imma- 
ture-appearing enamcl covered one cusp. The dentine showed no abnormalities. 
The predentine was of normal width. Odontoblasts were well differentiated 
and the pulp tissue was likewise normal in appearance. 

The sheaths of Hertwig in both deciduous molars could not be recognized. 
They had completely atrophied. In the permanent first molar the cells of 
Hertwig’s sheath appeared as a cord of small flattened cells, several cells in 
width. 


Case 5.—J. S. N. (A-34-151), a female infant, was born at full term by 
normal delivery, weighing 7 pounds, 7 ounces. During pregnancy, her mother 
was nervous, vomited once daily, but apparently received an adequate diet. 
Birth was uncomplicated. The infant nursed poorly at the breast and was 
given supplementary feedings of milk, dextrosemaltose, and water for four 
weeks. During this time she gained nearly 2 ounces. At 10 weeks of age a diet 
of Karo syrup, milk, and water produced a gain in weight. Orange juice was 
started at 8 weeks, 1 teaspoonful a day. This was increased to 1 ounce per day 
at 12 weeks. Cod liver oil was not offered to the child. 

She was admitted to the hospital at the age of 5 months because of a bad 
cough and sore eyes. The main clinical problems during hospitalization were 
fibrosis of the pancreas and acute pulmonary infection. The treatment was sup- 
portive with vitamin supplements to the diet. After three weeks the eyes were 
completely healed but an acute respiratory infection caused death in the seventh 
week of hospital stay. 
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Post-mortem examination revealed fibrosis of the pancreas, vitamin A de- 
ficieney with repair (slight metaplasia of the epithelium of the trachea, kidney 
pelvis, and the nasal mucosa), and acute bronchopneumonia. There was no 
evidence of vitamin C or D deficiency. 

Dental Pathology.—Sections of the permanent first molar revealed partial 
atrophy of the enamel organ. The stellate reticulum contained fewer cells 
than normal and appeared somewhat fibrillar. There was vacuolar degeneration 
of ameloblasts, so that the cytoplasm appeared foamy, and the nuclei were dis- 
placed. Ameloblasts were separated from each other by spaces. Varying 
amounts of cellular debris appeared on the enamel surface. The enamel sub- 
stanee contained gross defects, extensive tears, and deeply staining areas. In 
relation to the dentine, the enamel appeared to be of normal thickness. 





There was edema in the pulp tissue, so that the odontoblasts were often 
separated and distorted by large extracellular spaces. There was no cellular 
infiltration. The dentinal matrix did not appear abnormal except for irregular 
deposits in the last-formed parts. The dentine had no apparent defects. 

Sections of the tissue normally containing Hertwig’s sheath were not 
available. 

Case 6.—J. G. (247583), a 21-month-old female child, was admitted to The 
Children’s Hospital at the age of 19 months for study of corneal opacities. 

Birth was normal. The child, from birth, was a feeding problem. The 
formula consisted of condensed milk and Karo syrup. She received daily 2 
teaspoonfuls of eod liver oil and orange juice which she frequently vomited. 
Cereal was offered at 214 months. Feeding continued to be difficult. 

At 7 months, a sudden clouding of the right cornea appeared. At 10 
months, a similar clouding appeared in the left cornea. These were treated 
without suecess. At the age of 19 months, she was admitted to another hospital 
for observation. There, a diagnosis of interstitial keratitis was made but not 
confirmed. She developed pneumonia and otitis media, and the association of 
eye and lung lesions suggested vitamin A deficiency. Because of the adequate 
diet a disturbance of the vitamin A intermediary metabolism was suspected and 
a blood sample was analyzed for vitamin content. No vitamin A was present. 
The child was transferred to The Children’s Hospital for further study. There 
(about two months after the first analysis) blood carotenoids and vitamin A 
were found to be normal, and the vitamin A absorption test was normal. No 
cornified epithelial cells were found in a eatheterized specimen of urine. 

During the hospital stay a streptococcal stomatitis developed which resulted 
in the exfoliation of four unerupted deciduous teeth, and one partially formed 
adult canine tooth. These were obtained for histologié examination. 


Dental Pathology.—Two deciduous teeth, a second molar and canine, were 
decalcified. From the permanent canine, ground sections were prepared from 
one-half and the remainder was decalcified and prepared in the usual manner. 

Both deciduous teeth revealed essentially the same findings. The enamel 
was completely dissolved during the decalecifying process, and so was not availa- 
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ble for study. Faulty calcification of the dentine in prenatal and early postnatal 
parts was evident. The pulp tissue was markedly degenerated. Large numbers 
of polymorphonuclear leucocytes were found in the root, but none in the coronal 
portions. 





Fig. 8.—Case 6. Vitamin A deficiency with recovery and survival. Mandibular per- 
manent canine. Note the canal-like defects (4) and the irregular staining pattern of the 
enamel (B); artificial space (C); dentine (D). 


The lower adult canine showed marked changes. Both in ground and 
decalcified sections, the enamel appeared immature and of defective structure. 
The interprismatic substance was prominent, and large tubular spaces could 
be seen in decalcified sections (Fig. 8). Numerous small deeply staining areas 
appeared throughout the enamel. A hyperplastic layer of enamel was attached 
to the cervieal third of the tooth. Small remnants of the enamel organ were 
attached to the surface. The dentine showed variations in calcification. The 
contour of the calcified zones followed the incremental pattern, and rare dentine 
globules were seen. The dentine tubules stained unevenly. The dentinal matrix 
was generally present and, except for its increased width at the cervical portion, 
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appeared normal. The odontoblastie layer was incomplete and was present in 
a few isolated areas. This situation cannot be evaluated properly because of the 
possibility that much of the pulp was lost during the exfoliative process. 


Discussion 


This study was begun in order to ascertain if vitamin A deficiency caused 
specific changes in the developing tooth germ. Abnormalities of structure and 
appearance were consistently observed in enamel and the enamel-forming organ. 








’ Fig. 9.—Case 2. Vitamin A deficiency. Second deciduous molar. Note the disorganiza- 
tion of the ameloblastic layer (A), pyknotic nuclei and debris (B), and the formation of 
enamel droplets in the presence of abnormal-appearing ameloblasts (C); enamel (D). 


Without exception, changes in the enamel organ were constant, and with one 
exception (Case 3) where only a permanent first molar was studied, the degenera- 
tion was extensive. The degree of degeneration seemed to parallel the stage of 
tooth development (Figs. 1, 2, 3, 4, 5, 6, and 7). In the eases described, the 
germinative organs of the deciduous dentition were more severely affected than 
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those of the permanent germ. The cells toward the crown frequently showed 
greater damage than those toward the root (Fig 1). All strata were involved 
in the process. The earliest and most conspicuous changes appeared to be a 
condensation of the enamel organ at the tips of the cusps, so that the identity 
of the stratum reticulum was lost. In some instances this process involved the 
entire organ, so that it was often difficult or impossible to distinguish between the 
various layers. Their appearance then was that of a nonspecialized stratified 
epithelium. Occasionally, epithelial debris constituted the major part of the 
enamel organ. 

In Case 3, which had minimal enamel organ changes, the appearance of 
vacuoles in the ameloblasts constituted the main abnormal feature. In the other 
cases the vacuolar degeneration was more extensive, causing extreme distortion 
and rupture of the cells. It would appear, therefore, from the material on hand 
that vacuolar degeneration of ameloblasts is a common finding in vitamin A 
deficiency. 

Not infrequently, enamel material was deposited in the absence of normal- 
appearing ameloblasts (Fig. 9). This was noted by Wolbach in guinea pigs. 
The deposits appeared as isolated round globules of the same density as the 
formed enamel, or as an even deposit of structureless material on the enamel 
surface, stained yellow by hematoxylin and eosin. It lacked the rodlike 
structure or normal enamel. 

The lesions in the enamel were often severe (Figs. 4, 6, and 8). These 
qualitative defects appeared in various forms. Enamel rods were sometimes 
arranged in a whorl pattern. Deeply staining areas were found in the enamel 
matrix. Tears in the enamel substance and cana!l-like defects also were found. 
The surface contours of teeth were rarely altered by the hypoplastic lesions. 
In no other autopsy material have such tears and canals in enamel been as 
prominent as in this series. In general, there seemed to be a delayed apposi- 
tional growth of enamel. 

The dentine was usually poorly calcified. It appeared as pink-staining 
material similar to predentine, and contained scattered globules of calcified 
material of irregular size. This disturbance in ealcification is common to all 
these cases, but has also been observed in other nutritional and infectious 
disorders. 





The predentine was extraordinarily thick. Occasionally, cell nuclei, con- 
nective tissue fibers, and blood vessels were found in the predentine. 

The pulp tissue was not unusual. Excepting one instance no abnormal 
calcifications were noted, or unusual alterations in the cellular pattern. The 
odontoblasts were never stratified. Frequently intracellular vacuoles were 
observed, but it was notable that the odontoblasts retained their morphology in 
instances where the ameloblasts had completely degenerated. 

Vitamin A deficiency causes morphologic changes which vary in different 
species of animals, as well as in animals of the same species.'® * 72 Such vari- 
ations were emphasized by Blackfan and Wolbach® in a study of human material. 
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Our findings in dental tissues lead to similar conclusions. In different teeth 
of a child and even in a single tooth, various degrees of cellular degeneration 
were noted.* 

The possibility that subclinical vitamin A deficiency might prevail under 
certain conditions was suggested by the work of May and associates.’ They 
found that there was impaired intestinal absorption of vitamin A in congenital 
obliteration of the bile ducts, fibrosis of the pancreas, celiac disease, and cretin- 
ism. There was an extreme lowering of blood levels of vitamin A and carot- 
enoids under these conditions, when normal diets without sufficient supple- 
mentary vitamins were offered. Altschule* discussed vitamin A deficiency in 
jaundice. Eleven infants with congenital atresia of the bile ducts, receiving 
adequate vitamin A in the diet, were without clinical evidence of xerosis or 
keratomalacia during life. In six of these cases post-mortem examination re- 
vealed histologie signs of vitamin A deficiency as evidenced by metaplasia of 
the epithelial structures. Five of these six infants were more than 6 months 
of age. 

We attempted similar studies on other material from jaundiced infants 
who ranged from a few days to 614 months of age, and found abnormalities in 
both enamel-forming tissue and the enamel substance. However, the changes 
were not consistent. In some instances of brief jaundice, the enamel showed 
greater hypoplasia than in others of longer duration. The enamel organs were 
similarly affected. Usually the cells at the tips of the cusps were more adversely 
affected. 

Microscopie evidence of enamel hypoplasia in developing teeth is a fairly 
common finding in nutritional and infectious diseases. However, in no single 
nutritional or infectious disease has hypoplasia of such magnitude been as 
consistently found as in this small group of cases. The enamel organ defects 
deseribed in this group with proved avitaminosis A have been seen in few of 
many examined cases with severe malnutrition. It must be pointed out that in 
these cases the cellular alterations were not as profound as were those in proved 
eases of vitamin A deficiency. 

It is recognized that infectious diseases increase the vitamin requirements 
by interference with normal cell physiology, and may thus precipitate multiple 
deficiencies where the intake is suboptional. Therefore, no one histologic eri- 
terion can be used as a sign of a specifie dietary deficiency, where multiple de- 
ficiencies may exist. 

The sequences of changes under conditions of vitamin A deficiency in the 
bodies of animals and human beings were reviewed by Wolbach and Bessey." 
The tooth-forming organs were not assigned a position in this sequence, and 
how early in the deficiency these specialized cells undergo alteration can only 
be a subject for further investigation. 





*From these observations, the need for great caution in interpretations baSed on single 
tooth findings in such studies is obvious. For full evaluation of the effect of diseases on tooth 
development, representative sections of several teeth must be used. 








1038 MAURICE DINNERMAN 


Summary 


In the human subject the alteration of the specialized enamel-forming cells 
to a nonspecialized stratified epithelium and the atrophy of the enamel organs 
are specific findings in vitamin A deficiency. Accumulations of epithelial debris 
are frequently found. Hypoplasia of the enamel manifested either as tears, 
eanal-like defects, or deeply stained interprismatie substance was found in 
almost every case described. Deposits of atypical enamel on the surface of the 
teeth were sometimes observed. The finding of poorly calcified dentine and 
excessively thick predentine in other affections preclude the specificity of these 
changes in vitamin A deficiency. Observations on cementum were not made, 
since none had formed in these teeth. In several instances the sheath of Hertwig 
was completely atrophied although in others no clearly defined histologie ab- 
normalities were found. 

Conclusion 


A deficiency of vitamin A during the period of active development and 
calcification of teeth may produce degenerative changes in the specialized tooth- 
forming cells, resulting in a hypoplasia of the tooth substance. Because altera- 
tions in the surface contours are usually not marked these defects may not be 
manifested clinically in newly erupted teeth. 
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NVESTIGATIONS of the use of antibiotics in the treatment of infected 
| pulpless teeth have led to the conclusion that, until now, only a combination 
of antibioties is eapable of killing all the organisms which may be encountered in 
the root canal with the exception of fungi. 

The most suecessful combination which has been developed thus far consists 
of 300,000 units of aqueous suspension of procaine penicillin G to which has been 
added 250 mg. each of streptomycin and chloramphenicol (chloromycetin). 

All bacteria encountered in an infected root canal are readily eliminated in 
one sterilization treatment. However, if fungi are present, they grow luxuriantly 
since the bacteria are destroyed and do not interfere with fungal growth. On 
this basis, a culture medium for fungi containing streptomycin has been developed 
by Litman.t' The streptomycin inhibits the growth of both gram-positive and 
gram-negative bacteria, thus permitting three times as many colonies of fungi 
to grow as could on Sabouraud’s agar. 

Recent reports” * attest to the fact that the problem of elimination of fungi 
is one which will become increasingly evident as various diseases are treated with 
antibioties. Until an antifungal antibiotie is developed, some other method of 
dealing with this problem must be sought. 

Fungi have been detected in infected root canals long before the use of anti- 
bioties. However, they were found in small numbers and were considered to be 
either contaminants or of doubtful pathogenicity. Since the advent of the use 
of antibioties in endodonties, however, their presence can no longer be dismissed 
as ineonsequential. We have demonstrated that fungi are present in about 
20 per cent of the eases of infected pulpless teeth.t An antifungal agent must 
be added to the combination of antibioties, therefore, which is effective against 
the fungi and which is also compatible with the antibiotics used. The present 
report deals with this problem. 


Antifungal Antibiotics 


Recent tests against a strain of Candida albicans isolated from the root canal 
were made with all antibiotics available at the time. Among the antibiotics tested 
were penicillin, streptomycin, bacitracin, actidione, and tyrothricin.* The only 
one which was effective against the test organisms was tyrothricin. This anti- 
biotic, however, had many undesirable properties which contraindicated its elini- 
eal use. Among these were poor solubility, low rate of diffusion, inherent toxic- 
ity, and inactivation by blood, pus, and serum.’ The effective component of 
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tyrothricin is gramicidin.® Inasmuch as gramicidin has been demonstrated to 
have a hemolytic effect on blood,’ it, too, would be an undesirable therapeutic 
agent, even though effective in vitro. 

Antifungal antibiotics which have more recently been developed have been 
either tested or appraised by us. Among these were tomatin, lupulon, humulon, 
mycosubtilin, antibiotic XG, and bacillomyein A. 

Tomatin was developed from the tomato plant. It was found to be toxic.* 
Lupulon and humulon are two lipid-soluble antibiotics prepared from hops 
(Humulus lupulus L).* *° Lupulon is the more active of the two agents. How- 
ever, it is partially or completely inactivated by serum. In addition, it is quite 
toxic intravenously. Mycosubtilin has been isolated from the cell of a culture of 
Bacillus subtilis 370... It is a fungistatie substance, not fungicidal, and is also 
inactivated in the presence of serum. 

Antibiotic XG was first reported to exist in culture filtrates of an organism 
closely related to Bacillus subtilis? Reports by Hobby and associates'® showed 
that it was a highly active antimicrobial agent. It was both fungistatie and 
fungicidal for C. albicans, depending on the experimental conditions used. Al- 
though hemolytic in its present degree of purity, the investigators felt that with 
further purification it might be possible to administer it parenterally. Physi- 
eally, antibiotic XG is stable in broth when heated at 90° C. for two hours at pH 
3.0. In wet acetone, it is stable at room temperature for at least eight months. 
It is also stable in propylene glycol. We felt that this antibiotic should be 
further investigated for its effect on C. albicans in the root canal. We tested it 
in five clinical cases at the strength supplied by the manufacturer (2,000 units 
per milliliter in propylene glycol). In none of these cases was it possible to kill 
the fungi. At the present time, therefore, this cannot be considered as an effee- 
tive antifungal agent in root canal therapy. 

Bacillomyein A was developed from B. subtilis. As measured by the agar 
plate disk diffusion method, it possessed marked antifungal activity and almost 
complete lack of antibacterial action.'* The fungus spectrum included practically 
all of the important dermatophytes and systemic fungi. 

Since there was promise of therapeutic effectiveness, we tested it both in 
vitro and in vivo against C. albicans. Results disclosed it to be fungistatie, 
rather than fungicidal, in its present state of purity. In addition, it was rela- 
tively unstable in solution. Perhaps it will be developed as an effective agent but 
at the present time it cannot be used. 


Chemical Fungicides 


Inasmuch as an antibiotic fungicide is not yet available, our attention was 
directed toward chemicals which could effectively destroy the fungi. Earlier 
tests were made with various chemicals.’° These included chlorinated soda, 
hydrogen peroxide, Dithane D 14,* 2, 4-D,t and iodine. It was found that iodine 
was the only effective agent. However, it had several disadvantages such as 
tissue irritation and incompatibility with some antibioties. 


*Registered trade name, Rohm & Haas, Inc., Philadelphia, Pa. 
72, 4-Dichlorophenoxyacetic acid. 








ADDITION OF FUNGICIDE TO ANTIBIOTIC MIXTURE 1041 


‘urther tests with a quaternary ammonium type wetting agent, Octimet,* 
revealed that it was an effective fungicide both in vitro and in vivo."® It was 
also compatible with the antibiotics. However, a certain degree of periapical 
irritation resulted which at times produced a severe tissue response.’’ It was 
decided, therefore, to continue to search for a fungicide which exhibited no peri- 
apical irritation. 

Keeney’® reported on the fungicidal efficiency of a fatty acid salt, sodium 
propionate. We tested this substance and found that it was not effective against 
C. albicans. In further studies, Keeney and associates’ investigated the sodium 
salts of propionic, valerie, caproic, capric, and undécylenie acids for their anti- 
fungal activity. They found that these salts were fungistatic and fungicidal in 
different degrees for various pathogenic fungi when tested by in vitro methods. 

Fungicidal experiments showed that against Monilia albicans, 1.0 per cent 
sodium caprylate at pH 7.4 and 1.0 per cent sodium undecylenate at pH 7.4 were 
better than 5.0 per cent sodium propionate at pH 5.5. Apparently the fungicidal 
activity is inereased as the fatty acid chain is lengthened. Accordingly we 
decided to test these fatty acid salts and several other antifungal agents, i.e., 
salicylanilid, 5 chlor-salicylanilide, and Echridine.t 

Sabouraud’s agar plates, seeded with 0.1 ml. of a twenty-four-hour growth 
of C. albicans, were poured. Whatman filter paper disks moistened with the 
various agents mentioned were then placed on the surface of the agar and the 
plates were incubated. At the end of forty-eight hours, the zones were recorded. 
This. was done with two separate strains of fungi isolated from two different 
patients. The results showed that the sodium caprylate produced larger zones than 
any of the other agents tested. The paper disk agar plate method, however, is con- 
venient only for routinely and rapidly sereening a large number of compounds. 
The method has certain disadvantages: differences in adsorption of different 
compounds on the agar and differences in molecular size and rate of diffusion 
may lead to unwarranted conclusions in some eases. Such tests, at best, can only 
be interpreted as indicating stasis. To determine killing action, it would be 
necessary to plate out subcultures from the area of inhibition. A more effective 
method is the serial dilution procedure. 

It was decided, therefore, to test the fungicidal activity of the sodium eapry- 
late and sodium undecylenate by the serial dilution method already described 
in several of our preceding papers.*?® Briefly, serial dilutions of C. albicans 
were made from 10° to 10°. Various concentrations of the salts to be tested 
were then added to each test tube. After incubation for forty-eight hours, 0.1 
ml. of each tube was subcultured in 100 ml. of Sabouraud’s broth. After one 
week’s incubation, -results were recorded. ; 

Although the end point was not determined, it was found that a 0.1 per cent 
solution of sodium eaprylate and a 0.1 per cent solution of sodium undecylenate 
was fungicidal. Since there is no known inactivator for sodium caprylate or 
sodium undecylenate, the residual fungistatie action was negated by the high 


*Registered trade name, Rhodes Chemical Co., Plainfield, N. J. 
+Registered trade name, Reilly Tar & Chemical Co., Chicago, III. 
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dilution upon subeulture. The amount of drug in the subculture flask was deter- 
mined and tested against the 10-7 dilution. It was found to be ineffective, i.e., 
the culture was positive. 

Welch and associates*” combined streptomycin with caprylate, undecylenate, 
and propionate salts to form streptomycin fatty acid salts. Resistance of certain 
bacteria to these salts has been demonstrated to develop at a slower rate and to 
a considerably less degree than to the streptomycin itself. This is an important 
consideration since organisms develop streptomycin resistance rapidly. 

It would appear, therefore, that the addition of 250 mg. sodium caprylate or 
sodium undecylenate to the mixture of procaine penicillin, streptomycin caleium 
chloride complex, and chloramphenicol (chloromyecetin) in a suitable menstruum 
should complete the antimicrobial spectrum of the infected pulpless tooth. 
Results of clinical investigations with this combination will be reported. 


Vitamin K, 

A recent report by Pratt and associates*' on the antimicrobial effects of 
vitamin K, (2-methyl-4-amino-l-naphthol hydrochloride) showed it to be a 
powerful antibacterial as well as antifungal agent. Comparative tests with a 
number of other antimycotic compounds showed K, to be as effective as the best 
ones available, and more effective than most. The promising character of this 
report prompted us to test vitamin K, against a variety of C. albicans isolated 
from an infected root canal. Investigation of a 0.1 per cent solution of vitamin 
K, was made by the serial dijution method. 

The results disclosed that vitamin K, is an effective fungicidal agent against 
C. albicans. Toxicity of this substance is also reported to be low. Among its 
disadvantages, however, are that the drug is rather expensive and it produces a 
purplish discoloration in solution. 


Antihistamines 
A recent report by Carson and Campbell? demonstrated that antihistamines 
possess fungicidal properties. In vitro tests were made with 3 commercially 
available antihistamines against a variety of fungi pathogenic for men. Against 
C. albicans, antistine* was shown to be fungicidal at 1 mg. per millileter. Our 
investigations of the antihistamines against organisms commonly encountered 
in the root canal will be reported subsequently. 


Summary and Conclusions 
1. An effective antibiotic mixture for endodontic use has been suggested. 
2. The fungi are the only organisms unaffected by a combination of anti- 
bioties. 
3. An effective antifungal antibiotic is still unavailable. 
4. Vitamin K,, the sodium salts of caprylic and undecylenie acids, are effee- 
tive fungicides in vitro and in vivo. 


*Ciba Pharmaceutical Products, Inc., Summit, N. J. 
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5. Clinical appraisal of the mixture of procaine penicillin G, streptomycin 
(caleium chloride complex), chloramphenicol (chloromyeetin), with sodium 
eaprylate and/or sodium undeevlenate in a suitable menstruum is now in prog- 
ress. 
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ERIAPICAL tissues react to irritations in much the same way as do other 

tissues. There are minor differences in the inflammatory reaction in various 
organs and in the reaction to different agents. Just as burns, trauma, chemicals, 
‘adiation, and living agents produce slightly different reactions, so do different 
types of microorganisms with different enzyme systems. However, the basic 
inflammatory reaction is the same in the pulp, in the periodontal tissues, and 
in the bone marrow whether it results from staphylococci or from phenol. 

Inflammation is the response of the tissues to injury. As part of the body’s 
protective mechanism it is designed to hold in check, eliminate, or destroy in- 
jurious agents. The defense mechanism may be so effective that the disease is 
eliminated; it may be partially effective and keep the disease process localized; 
or it may be ineffective so that local death of the organ occurs or the individual 
dies. 

The dynamic process of inflammation is important to understand. It is no 
chore to learn the details of the process. They are as interesting as a drama, a 
who-done-it, or a football game. 

Following a momentary contraction of the vessels in the injured area, the 
blood vessels dilate and many blood channels appear where they were not visible 
before. Redness results. This is evident following a mosquito bite or a slap 
on the skin surface, but is observed only by microscopic study in the pulp or 
periapex. The permeability of the dilated vessels increases, the intracapillary 
blood pressure increases, and osmotic relationships are altered. All of these 
factors lead to loss of fluid from the blood vessels into the tissues and swelling 
(edema) results. This oceurs rapidly, as evidenced by the lump on a child’s 
injured head, or the wheal about a bee sting. The fluid is not just filtered blood 
but contains many large molecules which ordinarily are confirmed in vessels, 
and which, together with enzymes from the injured cells, call forth various 
reactions. Leucotaxine, which attracts white blood cells, hyaluronidase, which 
aids in spreading, necrosin, which can injure cells, and other enzymes are active 
in the area of inflammation, and probably play important roles in the cellular 
and immunologic reactions which follow. 

Polymorphonuclear leucocytes (neutrophilic), shock troops of the defense 
reaction, soon crawl out of the vessels and into the tissues by their ameboid move- 
ments. These cells can consume injurious materials of small size, including 
bacteria. The macrophage, or monocyte, also finds its way into the area of 
inflammation under its own power and can phagocytose materials. Newttrophilic 
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polymorphonuclear leucocytes are present in great numbers in acute inflamma- 
tion and are as characteristic of such a reaction, histologically, as are redness, 
swelling, heat, and pain, clinically. 

In addition to these microphages (neutrophilic polymorphonuclear leuco- 
eytes) and macrophages, lymphocytes and plasma cells soon appear in areas of 
injury. Their presence is more characteristic of chronic inflammation. Neither 
of these cells moves by its own motility but the plasma cells supply valuable 
antibodies to neutralize the antigens, and the lymphocytes probably neutralize 
toxie products of protein destruction. A few eosinophilic and basophilic poly- 
morphonuclear leucocytes, also capable of ameboid movement, may appear. The 
eosinophiles were once thought to be active in histamine formation in the areas 
but this view is not generally accepted now. The basophiles probably supply 
heparin and thus retard clotting of blood in the region of inflammation. 


Therapy ———— PULPITIS ———= Resolution 


Periapical Injury 


Acute PERIAPICAL INFLAMMATION Chronic 


p (Apical Periodontitis) WN 














Acute Periostitis = > chronic Periostitis 
Dento-periosteal Abscess = ~ Dental Granmloma ——— Cyst 
Pointing Neoplasm 


Acute Osteomyelitis => FOCAL OSTEOMYELITIS = Chronic Osteomyelitis 


Oona oe 


Pointing 





Acute Periostitis 
of 
Cortical Plate 


Pointing, fistula, evacuation 
Fig. 1. 


While this inflammatory process is in action to phagocytose bacteria, 
neutralize antigens and other toxins, prevent undesirable blood clotting and 
localizing irritants, repair has already started. Endothelial cells grow in and 
replace blood vessels that may have been destroved and fibroblasts divide and 
redivide to replace lost tissues. This phase of the process resembles plant growth, 
while the inflammatory reaction is more like the movements of animiculae. 

MacCallum’ likened the process of inflammation and repair to a burning 
building. The firemen (leucocytes) are attempting to overcome the damaging 
flames, and chemical squads (lvmphocytes and plasma cells) are combating the 
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damaging fire. Unlike in most fires, the building cannot be left afunctional, so 
builders (fibroblasts) are already repairing damaged walls, floors, and ceilings, 
and plumbers. (endothelial cells) are replacing pipes. Certainly, the picture 
is confusing from this view, but no more confusing than a battle area where the 
artillery is blasting out bridges while engineering units rebuild them, and com- 
batants are being shot by both sides while medical personnel ‘‘repair’’ them. 

Whenever a pulp is sufficiently injured the inflammatory process begins. 
The pulp, as other organs, is limited in its reparative and combating powers, 
but the battle goes on. Hyperemia, cellular infiltration, abscesses, infection, 
and necrosis can all be observed progressively in the pulp.’ Following pulpal 
inflammation, toxins or organisms may advance into the periodontal membrane 
and produce inflammation in that area. The response may be acute or chronic 
depending on the severity of the injury (or virulence of the organism) and the 
resistance of the tissues. The possible sequelae of pulpitis and their interrela- 
tionships may be illustrated as diagramed in Fig. 1. 

This figure shows the interrelationship of the various periapical inflamma- 
tions and related pathosis. Relatively slight variations in balance may change 
one condition to another. For example, chemotherapy may in one instance 
result in resolution of an acute osteomyelitis; in another it may only reverse 
to a chronic inflammation. A general systemic dehabilitation may change a 
dental granuloma to an acute periapical abscess. 

It should be remembered that the periodontal membrane surrounding the 
tooth apex is the periosteum of the alveolar bone and any inflammation of the 
periodontal membrane is a periostitis. If the bone marrow at the periapex be- 
comes inflamed, which usually oceurs shortly after involvement of the perio- 
dontal membrane, an osteomyelitis is present. To differentiate this relatively 
mild, localized osteomyelitis from the frank ¢linical type the term focal osteo- 
myelitis may be used. Too often it has been suggested that the extraction of a 
tooth causes osteomyelitis. Usually the tooth was extracted because of focal 
osteomyelitis. This treatment, in a small percentage of cases, has been ineffec- 
tive. The huge numbers of patients with periostitis and focal osteomyelitis cured 
by extraction are sometimes overlooked and the relatively few failures exag- 
gerated. With the combination of antibiotic therapy and surgery the danger 
of spread of the inflammatory process is practically negated. 

The endodontist seldom treats the endodontal area alone, i.e., the pulp, but 
more commonly treats the periapex. He has his choice of chemotherapy or anti- 
biotie therapy, which he must administer through a small channel, the pulp, 
or of approaching more directly by making an artificial opening for apicoectomy. 
If these methods fail, the tooth may be removed and with it the source of the 
toxins, i.e., bacteria in the dental pulp. 

Experimental studies on dogs,® cats,* and hamsters,® have shown that the 
periapical tissues have excellent reparative response. These natural processes 
should be aided by therapy. The dentist is treating periosteum, bone, and bone 
marrow when he treats a ‘‘pulp-involved’’ tooth. Therapy should be directed 
at removal of the injurious agent, aiding the tissue in its inflammatory response 
and minimizing injury to the tissue by the therapeutic agent.’ 
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HE National Cancer Institute in 1947 made funds available to medical schools 

for improvement of cancer instruction for the medical student. Each school 
was permitted to establish a program which would best fit its own teaching inter- 
ests. The evaluation of effectiveness of this program at the University of Cali- 
fornia School of Medicine and the study of learning characteristics of the medi- 
eal student included use of an objective achievement test which was administered 
to the entire student body.’ This examination was developed in 1948 through 
the combined efforts of the faculty concerned with cancer instruction in this 
medical school. In 1949 and in 1950, because of widespread interest in the test, 
revised editions were administered on a nationwide basis to the students of 45 
medical schools. 

In 1948, the National Cancer Institute provided funds for an expansion of 
the cancer teaching program and invited dental schools to participate. Because 
the test for medical students had proved fruitful, a similar national examination 
for dental students was proposed. For the test to be of greatest value, the fol- 
lowing points were considered essential: the test should be comprehensive of all 
aspects of cancer which are pertinent to dentistry ; test items should vary greatly 
in difficulty so that it could be applied from the freshman through the senior 
academic levels; and, for administrative efficiency the test should be in a form 
suitable for machine scoring. 

A pilot test was developed through collaboration of the faculties of the 
School of Medicine and the College of Dentistry of the University of California. 
Particular acknowledgment is due the Division of Dental Medicine of the College 
of Dentistry and the Cancer Research Institute of the School of Medicine. ,The 
items submitted by these various faculty members were examined for ambiguity, 
duplication of content, specific determiners, and other factors which might have 
adversely affected their validity.* This one hundred item pilot edition of the 
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test was administered to the students of the College of Dentistry in November, 
1949. On analysis of the results, the test was revised to improve its range and 
objectivity. This is an account of the development, administration, and analysis 
of findings from the revised dental test given to 13 dental schools in 1950. 


Administration of Test 


’ 


The ‘‘Examination for Dental Students in the Subject Matter of Cancer,’ 
as prepared for national administration in 1950 contained eighty multiple choice 
items, of which the following are samples: 


1. In performing a biopsy of the mouth 
a. A small section of the tumor should be removed. 
b. A section of the tumor and the underlying bone should be 
removed. 
e. A needle should be inserted and material aspirated. 
*d. A section of the tumor and normal tissue should be removed. 
e. A smear should be taken and cultured. 

2. A 40-year-old man being treated by a physician for leucemia has a 
toothache while his physician is out of town for the week end. You 
find that the tooth is abscessed. You should 

a. Extract the tooth. 

b. Inject procaine to relieve pain. 

ce. Fill the tooth. 

*qd. Establish drainage through the tooth. 


e. Excise the abscess. 


Some of the test items were concerned with the diagnosis of malignancy 
from clinical symptomatology, from biopsy, or roentgenographie evidence ; others 
with differential diagnosis of soft tissue and hard tissue abnormalities. Another 
group of items tested knowledge of methods of treatment, both of primary and 
metastatic lesions, and the modification of routine dental procedures in the 
presence of neoplastic disease. A somewhat smaller number of items were re- 
lated to the histopathology, classification, and the incidence of tumors in various 
anatomical locations in the head and neck. The remainder of the items were 
concerned with the etiology of proliferative disease and included questions on 
experimental carcinogenesis and the possible roles of hormones, heredity, 
mechanical irritation, and chemical carcinogens in human eanecer. Eight of the 
items were illustrated by photographs or roentgenograms. Test items were 
roughly positioned in order of increasing difficulty. Answers were recorded on 
separate sheets for machine scoring. ; 

During April, 1950, 3,587 students in 13 schools of dentistry took the test 
(Table 1). One of us was present in all schools when the examination was given 
in order to help standardize testing conditions. Excellent faculty cooperation 
in all schools also contributed significantly to the smooth administration of the 
test. To establish the reliability of the test, the split-half method* was used with 
representative samples containing 400 each of freshmen, sophomore, junior, and 





*Correct answers. 
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senior test papers. The reliability coefficients obtained were: over-all, 0.90, 
Seniors, 0.77, Juniors, 0.75, Sophomores, 0.80, and Freshmen, 0.56. These co- 
efficients were corrected by the Spearman-Brown formula.’ 


TABLE I. DISTRIBUTION OF INDIVIDUALS TAKING THE 1950 EpITION OF THE ‘‘ EXAMINATION 
FOR DENTAL STUDENTS IN THE SUBJECT MATTER OF CANCER’? 














~ SCHOOL* 





; FRESH. | SOPH. | JUNIOR | SENIOR | MISC. 
Columbia U. Dental School 39 28 24 28 3 
Emory U. School of Dentistry 79 82 82 94 - 
Howard U. College of Dentistry 45 41 51 34 - 
U. of Illinois College of Dentistry 62 56 48 50 9 
U. of Minnesota School of Dentistry 78 86 81 78 4 
Ohio State U. College of Dentistry 86 83 80 70 - 
U. of Oregon Dental School 70 67 61 62 - 
College of Physicians and Surgeons 55 52 49 52 - 
U. of Southern California School of Dentistry 98 89 106 99 * 
Temple U. School of Dentistry 124 129 123 109 - 
U. of Texas School of Dentistry 55 62 41 50 = 
Tufts College Dental School 77 73 90 86 4 

Western Reserve U. School of Dentistry BT BT a 
Subtotal 925 905 s00—iT:StCtsi 
Total i. a 8,607 





*Schools are listed alphabetically. 





Results 
Test results yielded successively higher mean scores at each academic level 
(Fig. 1). Class differences in these national mean scores were statistically 
significant beyond the 1 per cent significance level.* Increase in mean score was 
smallest between junior and senior levels. The widest range of scores was at the 
sophomore level. There was some information available which tended to indicate 
that the lower half of the distribution of sophomore scores was obtained pri- 
marily from students in schools where the course of study did not inelude oral 
pathology until the junior year, or at least where cancer was not considered in 
oral pathology until the end of the sophomore year after the test was given. 
Freshmen average scores tended to fall in a straight line (Fig. 2). In five 
of the schools, A, C, E, H, and K, there was a systematic pattern of scores where- 
in the four class averages were separated somewhat uniformly. In three schools, 
B, F, and L, whose scores did not follow this uniform pattern, the terminal, or 
senior, students did not vary markedly in mean scores from those achieved by 
students in the five schools mentioned previously. A statistical analysis of test 
results showed that students in larger schools did not score higher than those 
in smaller schools, and there was no significant difference in the spread of scores 
between larger and smaller schools. Individual classes with a larger range of 
scores tended to have no higher or lower mean scores and if, in a particular 
school, the mean score of the senior class was high, this tended to indicate con- 
sistent achievement by all students in the class. 
Nine subgroups of items according to areas of instruction were established 
within the test. The categories and the distribution of items were arbitrary. 
National profiles of class attainment were plotted, based on these areas (Fig. 3). 
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The vertical heavy line represents the norm for each 





area at all academic levels. 


The profiles describe the differences between the achievement of 


students in school ‘‘c” and the national averages. 
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Such a structuring of a comparatively homogeneous subject matter made inter- 
pretation of the test much more meaningful. It should be pointed out that the 
profiles indicated a difference in average difficulty of items in the various cate- 
gories, but did not necessarily indicate that teaching had been less effective in 
one area than in another. In reports to individual participating schools, the 
profiles for sophomore, junior, and senior levels from Fig. 3 were superimposed 
and transformed to a straight line to form a framework for graphic comparison 
of their scores with national averages. (Fig. 4 is an example.) 

An intensive analysis of responses to each of the items was made from the 
stratified samples’ of 400 papers from each academic level. * The percentage of 
students answering each item correctly at each of the four academic levels was 
obtained and compared with the national averages. Papers were then separated 
into achievement quartiles of 100 papers each, based on total score, and a count 
made of the number of students in each quartile selecting the various alter- 
natives for each item. 

The findings derived from these procedures were reported in detail to the 
participating schools. Of particular interest were the answers of the senior 
students who were to graduate two months after the test was given. While 
some of these students did well on most of the items, there were many items in 
which Senior responses indicated large areas of ignorance in the fundamental 
aspects of eancer. 

1. Ten per cent of the seniors held that one should wait for the tem- 
perature to return to normal or until localization had oeceurred be- 
fore treating a malignant process. 

2. Thirty-two per cent did not comprehend the probable significance 
of blue-black pigmentation in a rapidly growing skin neoplasm, and 
20 per cent did not realize that surgery was the only therapeutic 
method offering any hope for eure of these lesions if proved to be 
melanoma. 

5. Forty-five per cent demonstrated at least partial ignorance of the 
lymphatie drainage of intraoral structures by selecting illogical lo- 
cations for metastases of carcinoma of the tongue. 

4. Seventeen per cent thought that hypersalivation was the most com- 
mon presenting svmptom of carcinoma of the floor of the mouth. 

5. Forty-two per cent thought that the immediate action of roentgen 
rays on tissue was the coagulation of protoplasm. 

6. Fifteen per cent thought that carcinoma of the breast had a better 
prognosis than carcinoma of the lip. 

7. Six per cent-believed that ultraviolet or infrared rays would cure 
neoplasms. 

8. Sixteen per cent did not recognize osteogenic sarcoma to be a 
metastasizing malignaney and half of these thought peripheral 
giant cell tumors did metastasize. 

9. Twenty-five per cent seemed not to have heard about the early ex- 
periments in carcinogenesis with coal tar. 
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10. Thirty-eight per cent confused a clinical description of acute leu- 
cemia with diphtheria and other less probable conditions. 

11. Sixteen per cent recommended, for a patient stated to be suffering 
from leucemia, a dental procedure likely to precipitate acute 
hemorrhage. 

12. Thirty per cent believed that basal cell carcinoma metastasizes more 
widely than squamous cell carcinoma. 

13. Forty-six per cent were ill informed of the possible carcinogenic 
effects of common occupational and medicinal factors such as 
arsenic, chromates, roentgen rays, and sunlight. 

14. Eleven per cent thought that the primary reason teeth are ex- 
tracted prior to radiation therapy is that teeth deflect the roentgen 
rays. 

15. Forty-one per cent believed that when adamantinomas are inade- 
quately removed they recur as either basal cell carcinoma, squamous 
cell carcinoma, or as lymphoid or fibrous proliferations. 

16. Fifteen per cent thought that either adamantinomas or osteogenic 
sarcoma were more radiosensitive than specified soft tissue lesions. 


Division of the 400 papers into quartiles at the senior level according to 
total score on the test revealed numerous items which high-scoring students 
answered correctly almost without exception, but which were incorrectly an- 
swered by large numbers of low-scoring students. For example: 


1. Only 60 per cent of the low-scoring seniors, fourth quartile, but 98 
per cent of the high-scoring group, first quartile, reeognized osteo- 
sarcoma as malignant. 

Eighty per cent of the first quartile answered correctly the question 

on histology of recurring adamantinoma, but only 32 per cent of the 

fourth quartile were correct on that item. 

3. Eighty-two per cent of first quartile properly identified the clinical 
description of leucemia, but only 30 per cent of the fourth quartile 
answered this item correctly. 

4. Almost all of the errors on the question on treatment of malignant 
melanoma were made by students in the fourth quartile, 37 per cent 
of whom missed the answer. 

5. Sixty-three per cent of the fourth quartile were correctly informed 
on an item about the role of heredity in cancer, as compared to 90 
per cent of the first quartile. 


bo 


Senior groups in several school were much better informed of certain 
aspects of cancer than were senior groups in other schools. For some test items 
these differences were especially noteworthy : 


1. In one school only 15 per cent of the seniors answered correctly an 
item testing knowledge that basal cell carcinoma appears more fre- 
quently on the upper face than on the lower face or within the 
mouth. In two schools at the other extreme of the range, 95 per cent 
of the seniors responded correctly to this item. 
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” 


2. On an item testing whether students knew that hard palpable cervi- 
“al nodes were indicative of malignancy, again only 15 per cent of 
the seniors answered correctly in one school and in a school at the 
other end of the range 95 per cent answered correctly. 

3. On the treatment of frankly malignant cervical nodes this range was 
again startling, from 25 per cent answering correctly in one school 
to 95 per cent answering correctly in five schools. 

4. The same wide range of correct responses between schools was found 
in an item testing ability to differentiate from a roentgenogram be- 
tween odontoma, ameloblastoma, and other less likely osseous ab- 
normalities. 

». Knowledge that viruses are used as carcinogenic agents in experi- 
mental cancer was evident in only 15 per cent of seniors in four 
schools as compared with 75 per cent correct responses in two schools. 

6. In one senior class, 95 per cent of the students were able to recognize 

such terms as blood calcium level, blood phosphorus level, and alka- 

line phosphatase Bodansky units as being associated with a diagnosis 
of osteitis fibrosa eystica. In some other classes correct responses to 
this item were given by as few as 35 per cent of the students. 


On the other hand, some items were answered correctly by almost all of 
the seniors in all schools: 


1. Ninety-eight per cent knew that positive diagnosis for malignancy 
was based primarily on biopsy. 

2. Ninety-seven per cent were informed of what is known about the 
preeancerous nature of leucoplakia. 

3. Ninety-six per cent were acquainted with the lymph drainage of the 
lips. 

4. Ninety-five per cent were aware of the need to reduce mechanical 
irritation of oral structures because of the possible role of irritation 
in the etiology of cancer. 


Discussion and Conclusion 


In view of the relative homogeneity of the groups tested and the length 
of the test, the reliability coefficients were satisfactorily high. The over-all 
reliability of 0.90 compares favorably with other standardized tests. The test is 
a consistent, stable instrument for comparing dental student groups at the 
three highest academic levels. As was to be expected, where little or no instruc- 
tion had been given in the subject tested, the reliability coefficient of 0.56 for 
the freshmen students reflected the small amount of instruction given at this 
level. The freshmen performance, however, will be of value in sueceeding years 
for a comparison with these same students’ attainments at higher academic levels. 

The low average score of 29.7 (37 per cent) for the freshmen probably re- 
flects the general lack of instruction in cancer at that level. The increased 
variance at the sophomore level and the difference in increase in score between 
successive classes in the participating schools probably indicates the variations 
in instructional patterns from school to school. The low senior average score 
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of 55 (69 per cent) and the types of errors made by these students indicates that 
many graduates are markedly lacking in the fundamental knowledge of the 
subjects covered by this test. 

The relative nature of the results must be emphasized. There was no at- 
tempt to establish arbitrary goals of achievement, and there was no such thing 
as a ‘‘passing’’ grade on the test. The test was an exploration of the factual 
knowledge of undergraduate dental students in cancer, and was an attempt to 
help participating schools assess their teaching of cancer. At this stage of 
‘ancer education one cannot say how much or how little is enough learning of 
caneer facts and principles for a sophomore, a junior, or a senior student. 

This test is to be administered in subsequent years to provide a continuing 
study for each school of its progress in improving cancer learning. As ad- 
ditional data are accumulated, it may be possible to isolate concepts of cancer 
which need additional emphasis, and to formulate some recommendations for the 
improvement of cancer teaching methodology. 
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ORAL HISTOLOGY AND EMBRYOLOGY. I 





KpMuUND AppLEBAUM, D.D.S.,* New York, N. Y. 





Embryonic Development of Jaws and Teeth 


Ii oral surgeon needs fundamental knowledge in handling diseased tissues. 

Pathology is altered physiology and as Verworn stated, ‘‘It is to the cell 
that the study of every bodily function sooner or later drives us.’’ 

The cell was gradually established as the smallest structural and fune- 
tional unit of life, as a consequence of a series of discoveries during the last 
three hundred years. Robert Hooke (1667) first saw and named the cellular 
units of cork using very crude lenses. Anton van Leeuwenhoek made many 
contributions to histology and bacteriology around this time. Other workers 
made more detailed studies with improved microscopes. Thus Robert Brown 
(1831) first observed the cell nucleus as a structure marked off from the 
surrounding protoplasm or cytoplasm. In 1838 Schleiden and Schwann 
enunciated the now accepted cell theory of the structure of both plants and 
animals. In 1861 Max Schultze established the doctrine that cells are masses 
of protoplasm and that this substance is much the same in all living organisms. 

All this and other work laid the foundation of modern histology, em- 
bryology, and pathology, with the cell as the common structural and functional 
basis for vital phenomena such as metabolism, growth, reproduction, and 
irritability. 

The modern conception of the living substance of a cell which Purkinje 
(1840) named protoplasm is that it is a little laboratory where various chemical 
reactions take place (Hofmeister, 1901). Protoplasm is an organized system 
of substanees combined and interacting in certain ways with the environment 
and with one another. In cells the reactions are concerned with building up 
processes (anabolism) and destructive processes (catabolism). The former 
makes possible the growth and repair of the tissues, while the latter releases 
energy needed for muscular activity and maintenance of vital functions. 

The laws which govern the growth of normal human tissues and organs 
are very rigid. The form of normal cells is so constant and their relation to 
one another, in the architecture of the organ, so fixed that we become familiar 
with their appearance and instantly recognize any divergence in disease. 

Growth of the multicellular organism consists primarily in the synthesis 
of new protoplasm through the activity of that already present. As the proto- 
plasm continues to grow, and the nuclei to multiply, the patterns assumed by 
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the cell cytoplasm, nuclei, and membranes may come to differ widely in the 
various tissues and organs. There is an inerease in the number of cells through 
cell division. The details of cell division, mitosis, occurring in all higher plants 
and animals can be seen only with the highest powers of the microscope. The 
most significant feature of mitosis is the exact division of the nuclear 
chromosomes and the distribution of equivalent halves to each of the daughter 
cells. 





Fig. 1.—Photomicrograph (800) of a mouse ovum. This large oval cell has granular 
cytoplasm surrounded by a cell membrane or zona pellucida. There is a central nucleus with 
deep-staining chromatin and a nucleolus. The ovum is surrounded by a double layer of small 
follicular cells with large nuclei. 

The ovum is a germ cell which, when fertilized, gives rise to all the cells of 
the body by cell division or mitosis. Fig. 1 is a photomicrograph (magnifica- 
tion, x800) of a mouse ovum in an early stage of its development, surrounded 
by a double layer of follicular cells. The oval ovum has a large vesicular 
nucleus with deep-staining chromatin and a nucleolus. The cystoplasm is 
granular and surrounded by a cell membrane or zona pellucida. The nucleus 
is the reproductive center of the cell and contains the chromosomes which 
are the units of inheritance. 

In practically the entire animal kingdom there must be a union of two 
sexually different cells to produce a new individual. Before this takes place, 
the sex cells must pass through a preparatory process called maturation. 
The number of chromosomes in each mature sex cell is reduced to half the 
somatic number for the species. This reduction division is called miosis and 
differs from ordinary mitotic division of a cell. 
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In the process of fertilization the full species number of chromosomes is 
restored. In this way both parents have contributed equally to the characters 
of the new individual. The fertilized ovum is encapsulated by the mucous 
membrane of the uterus, which later becomes the maternal part of the 
placenta. 

Immediately after its fertilization, the ovum enters upon a series of 
cellular mitotie divisions called segmentation or cleavage. Marked variations 
in the details of cleavage occur in eggs of different species, apparently largely 
dependent on the amount of yolk present and its distribution within the egg. 

Cleavage in all types of eggs is initiated by the mitotie division of the 
nucleus. In the case of simple marine forms such as the starfish, the egg 
develops with clocklike regularity and one can watch the entire process right 
under the microscope. In such spherical ova without yolk, the whole egg 
divides into hemispheres. These two cells divide into four, at right angles 
to the first plane. These four divide into eight, in a plane at right angles to 
the last. The process goes on until a morula is formed (named after its re- 
semblanee to a mulberry). 

The blastula stage is reached when a central cavity is established in the 
embryonic morula. Gastrulation of the embryo occurs by an invagination of 
the hollow blastula. The central cavity is called the archenteron or primitive 
intestine; the opening is called the blastopore. All during this process there 
has been a constant proliferation of cells and gastrula formation is probably 
related to the inturning of the cells at the blastopore rim. 


In a mammal such as man there are marked differences from simple 
marine forms during development. After rearrangement of the cells of the 
mammalian morula to form a sort of blastula, a cluster of cells is established 
at one pole. This is called the inner cell mass and is destined to form the 
embryo.” The thin enveloping layer of the blastula forms certain membranes 
which become related to the uterus of the mother, for absorption of food and 
removal of waste. 


The inner cell mass soon differentiaties into ectoderm, mesoderm, and 
entoderm. The ectoderm of the inner cell mass forms the amniotic cavity, 
and the entoderm forms the yolk sac. The area between the amniotic cavity 
and the yolk sae forms the embryo proper, the embryonic disc. 


Development of External Body Form 


Any standard embryology text shows sequential changes in the relation 
of the embryonie dise to its enveloping membranes. While the roof of the 
amniotic cavity is attached to the chorion, the embryonic dise is attached 
only at its caudal end to the chorion, by means of the belly stalk. This occurs 
around 17 days. 


A few days later, what was originally the embryonic dise has assumed 
a cylindrical shape owing to the rolling under of its lateral margins, which 
eurve downward and inward. There is also a curving of cranial and caudal 
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portions of the embryonic dise. Then there is a pinching off of a portion of 
the yolk sae which becomes the primitive gut. This occurs around 21 days 
and the embryo is about 1.5 mm. 

Later, the constriction between embryo and yolk sac becomes deeper. 
The developing neural groove has expanded at its anterior end, into the brain, 
and the posterior portion is developing into the spinal cord. As the embryonic 
axis grows, the paraxial mesoderm becomes divided successively into sym- 
metrically arranged paired segments called somites, which give rise to verte- 
brae, ete. 








Fig. 2.—Model of a 4 mm. human embryo (His). This embryo has been dissected out 
of its amniotic and chorionic sacs. Note the protrusion, the heart, just above the yolk sac. 
Just above the heart is the stomodeum surrounded by the mandibular and maxillary processes 
of the first branchial arch and the nasofrontal process of the developing face. 


In a little older and larger embryo, about 4 mm. (Fig. 2), the extreme 
end of the head region is bent ventrally almost at a right angle to the long axis 
of the body. On the ventral side of the body and cranial to the attachment of 
the yolk sae, there is a rather large protrusion, the heart. Between the heart 
and the bent part of the head there is a deep depression, the oral fossa or 
stomodeum. We also see the beginning of the branchial grooves and branchial 
arches which are exceedingly important in the development of the face and 
neck regions. They are the equivalents of the gills and gill slits in lower 
vertebrates. A strong process called the maxillary process has grown 
eranially from the dorsal part of the first arch. The main part of the arch 
is the mandibular process. The constriction between embryo and yolk sac 
has become deeper. The yolk sac is attached to the embryo only by a slender 
cord, the yolk stalk. 

In a somewhat later stage (11 mm.) (Fig. 3) further changes have oc- 


eurred. All the flexures have increased so that the tail almost touches the 
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head. The. branchial arches and grooves are especially prominent. The site of 
the external ear is marked by the second branchial groove. In addition, the 
anlage of other sense organs are apparent. The optic vesicle is seen just 
cranial to the first arch. The nasal fossa is a distinet depression on the ventral 
side of the head, cranial to the first arch. Upper and lower limb buds are 
seen. The yolk stalk has become longer and more slender. 





x 


Fig. 3.—Model of an 11 mm. human embryo dissected out of its amniotic and chorionic 
sacs. Note that body flexures have increased. The optic vesicles is seen just cranial to the 
first arch. The nasal fossa is a distinct depression on the ventral side of the head. The site 


of the external ear is marked by the second branchial groove. Upper and lower limb buds 
and somites are well shown. 


Development of the Face 

In an embryo at 3 weeks the facial primordia are still undifferentiated. 
At about 4 weeks of intrauterine life we see that the rapidly expanding neuro- 
cranial portion of the head and the facial primordia are beginning to de- 
velop. The site of the external ear is marked by the second branchial groove. 
In addition, the anlage of other sense organs are seen, the optie vesicle and 
nasal fossa. The facial primordia undergo a series of migrations, fusions, 
and outgrowths in order to form a normal human face. The fusions are like 
the healing of wounds. 


The development of the facial region during the fifth to eighth weeks 
(Fig. 4) is dominated by changes resulting in the formation of the nose. First 
the nasal placodes sink in to form the nasal pits. This sinking in of the 
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placodes is due not so much to their own depression as to the elevation of the 
adjacent mesenchyme. The elevations resulting from mesenchymal growth 
are called medial and lateral nasal processes. The medial nasal processes to- 
gether with the intervening area above the stomodeum, form the so-called 
frontonasal process. The upper portion of the frontonasal process becomes 
the forehead of the adult. The line of fusion of the medial nasal processes 
becomes the philtrum or groove in the upper lip of an adult. The maxillary 
processes also contribute to the upper lip formation. 

At the end of the second month a transverse furrow appears between 
the frontonasal process and the forehead region. The nasal septum is also 
inereased in length and reduced in relative width, so that the nose can be 
recognized. Thus, while the nose is still quite simian in breadth and flatness, 
both eyes and ears are well advanced and the embryo is beginning to look 
human. 





Fig. 4.—Ventral view of developing head of embryo at about 6 weeks. The medial nasal 
processes together with intervening area above stomodeum form frontonasal process. Each 
lateral nasal process separates the corresponding nasal pit from developing eye. Lateral nasal 
process gives rise to wing of nose in adult while maxillary process gives rise to major part of 
cheek and lateral portion of upper lip. Medial nasal processes become philtrum or groove in 
upper lip of adult. 


Each lateral nasal process separates the corresponding nasal pit from the 
developing eye. Later the maxillary process on each side of the face fuses 
with the corresponding lateral and medial nasal processes. This fusion obliter- 
ates the naso-optie furrow and also shuts off the communication between the 
mouth slit and the nasal pit. The lateral nasal process gives rise to the wing 
of the nose in the adult while the maxillary process gives rise to the major 
part of the cheek and the lateral portion of the upper lip. 

The anterior extremities of the mandibular processes fuse to form a com- 
plete lower jaw very early, at 5 mm. stage. Each maxillary process grows 
anteriorly from the dorsal portion of the corresponding mandibular areh and 
fuses with its lateral nasal process. It then extends beyond this across the 
lower margin of the nasal pit to fuse with its medial nasal process. Later it 
fuses with its fellow of the opposite side, extending in front of the lower por- 
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tions of the medial nasal processes, as the primary palate. This primary palate 
constitutes the bar of tissue between the nasal pit and the oral cavity and it 
develops into the upper lip and the premaxilla. This region is the site of 
harelip when these processes fail to unite (at about the second month). 

At this time the secondary palate begins to form, when the extensions of 
the maxillary processes, called the palatal processes, coalesce in the midline 
to shut off the mouth from the nasal fossae. There also occurs a union with 
the nasal septum. Failure of this fusion results in cleft palate. 

lig. 5 is a frontal section of a 21 mm. human embryo about this time. Note 
that the palate is not yet closed and the tongue protrudes up into the nasal 
eavity. One can also see an ingrowth of the oral epithelium for the dental 
lamina, the precursor of the enamel organ or tooth germ. Meckel’s cartilage 
is formed in the first gill arch and is the forerunner of the bony mandible. 





Fig. 5.—Photomicrograph (x30) of a histologic section of head of human embryo at 
about 7 to 8 weeks. Note the open palate with tongue protruding into nasal cavity. Note 
ingrowth of oral epithelium for dental lamina and signs of bony mandible forming around 
Meckel’s cartilage. 

When the three parts of the palate unite, their epithelial covering disap- 
pears in order to insure a bony union. Small islands of epithelium may re- 
main in the line of closure. These ‘‘epithelial rests’’ may be stimulated to 
proliferate in later years and then undergo cystic change. This is the origin 
of an anterior median maxillary cyst. 

While we see signs of tooth formation (Fig..5) at the second month of 
intrauterine life, it is in the fetal stages and even after birth that we see the 
functioning enamel organ active in tooth formation. Although the fetal head 
is only the size of a walnut at the stage sectioned in (Fig. 6), one can readily 
recognize the various organs, in miniature, in this low-power picture. 

Ineluded in the plane of this central sagittal section, in an anteroposterior 
direction, are the nose, lips, and chin. We see the enamel organs of the max- 
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illary and mandibular deciduous central incisors, the muscles of the tongue 
and the floor of the mouth, hard and soft palates, hyoid bone, and epiglottis. 
We also note the sphenoid kone, pons, and odontoid process of the second 


cervical vertebra. 








Low-power photomicrograph of a central sagittal section of a human fetal head. 

enamel organ of mandibular decid- 
9, sphenoid bone; 
10, pituitary body; 1/, pons; 12, soft palate; 13, epiglottis; 14 hyoid bone; 15, odontoid process 
of second cervical vertebra. 





Fig. 6. 
1, Nasal bones; 2, maxilla; 3, pala e; 4, lips; 5, tongue; 6, 
uous central incisor; 7, mandible; 8, muscles of the floor of the mouth; 


It is noteworthy that all the elementary tissue groups are seen in the 
fetal head, at slightly higher magnification. A tissue is defined as a group 
of cells specialized for a particular funetion. Thus epithelium is specialized 
for covering surfaces or lining cavities. Another group of cells, muscle, is 
specialized for contraction. The connective or supporting tissues are evident 
in the head. These tissues, together with blood and nervous tissue, are the 
elementary tissue groups which arise from the three primary germ layers of 
the embryo. Obviously no tissue exists in pure form. Thus artery, nerve, and 


vein run together to every tissue and organ. 


Development of Teeth and Jaws 
Much of the difficulty in understanding the growth of the teeth and jaws 
is removed by the observation of M. Diamond that the teeth and jaws have 
independent (genetic) patterns of growth. This certainly applies to prenatal 
phenomena where there is a self-differentiation of the parts of the body, inde- 
pendent of, and prior to, function, yet the organs are roughly formed in an- 


ticipation of function (Roux). 
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Fig. 7.—Low-power photomicrograph of 6-month human fetus in plane of ramus and body 
of the mandible. Bone outlines lower border of mandible and part of the ramus. Head of 
condyle and coronoid process are also seen. Interior of body of mandible with part of ramus 
consists of loose connective tissue with spacing between developing tooth germs. Apposition 
of new bone is seen on posterior border of ramus and lower border of body of mandible. Re- 
sorption of bone is seen on inner aspect of mandible adjacent to expanding tooth follicles. 
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Fig. &8.—Low-power photomicrograph of horizontal section of maxilla of 6-month fetus. 
Five deciduous maxillary and first permanent molar tooth germs are seen in their respective 
states of development. Lateral incisor germ appears in lingual relation to the central incisor 
and cuspid. A connective tissue follicle surrounds each germ. Varied thickness of bone sur- 
rounds each follicle. The proper positioning of the lateral incisor occurs as the growth of bone 
widens the perimeter of the anterior curve of the arch. 
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There is an inherent correlation of tooth and jaw patterns of growth in 
space and time. Normally, the growth of teeth and jaws is synchronized by 
a ‘‘stagger’’ method of development, allowing room for the proper alignment 
of the teeth. Thus the alternating growth of the ramus of the mandible and 
the clinical eruption of teeth into the intermaxillary space created are re- 
sponsible for the development of the dental height (Diamond). Fig. 7 is a 








Fig. 9.—Low-power photomicrograph of 4%-month fetus cut in frontal plane through 
maxillary deciduous tooth germs and nose. Tooth germs are surrounded by loose connective 
tissue. Bone is present at fundic area of floor of nose as well as on mesial and distal aspects 
of tooth germs; bone is absent incisally, above tooth germs. Maxillary suture is seen between 
the incisors; new bone is being deposited on side toward the nose as well as in the maxillary 
suture. 


low-power view of a sagittal section of a 6-month human fetus, cut in the plane 
of the ramus and body of the mandible. The condyle of the mandible is a very 
active center of intracartilaginous bone formation, essential in the growth of 
the ramus of the mandible. The entire interior of the body of the mandible 
consists of loose connective tissue with generous spacing between developing 
erown germs. Resorption of bone is seen adjacent to the expanding tooth 
follicles. Apposition of new bone is evident on the posterior border of the 
‘amus and at the lower border of the body of the mandible. 

No matter what plane is studied, we see that the growth of bone of the 
fetal skull oceurs by apposition on the outer surface, and resorption on the 
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inner surface. Fig. 8 is a low-power view of a horizontal section of the maxilla 
of a 6-month human fetus. Five deciduous maxillary and the first permanent 
molar crown germs are seen in their respective stages of development. The 
lateral incisor crown germ appears in lingual relation to the central incisor 
and euspid. <A connective tissue follicle surrounds each crown germ, and a 
varied thickness of bone surrounds each follicle. The proper lateral or hori- 
zontal positioning of the lateral incisor occurs as the growth of bone widens 
the perimeter of the anterior curve of the arch. The lateral incisor does not 
migrate to its normal position in the arch until the crown of the tooth has com- 
pleted its formation. 
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Fig. 10.—Medium-power photomicrograph of incisor tooth germ from 5-month human fetus. 


lig. 9 is a low-power view of a frontal section of a 44%4-month human 
fetus. In this seetion, cut through the premaxillary suture between the two 
central incisor crown germs, we see new bone formation in the region of the 
suture. As growth of bone occurs labially, the perimeter of the anterior curve 
of the premaxilla is steadily increased, thus widening the suture area, into 
which bone grows from the mesial terminal ends of the bones. New bone is 
also being deposited on the side toward the nose. 

Epithelium is the primary formative tissue of the human tooth. Start- 
ing with a proliferation of the stratum germinativum covering the future 
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jaw ridges, the epithelium becomes thicker in places corresponding to the 
positions of the future deciduous teeth. This has been observed as early as 
the sixth week of intrauterine life when the embryo is about 11 mm. The 
epithelial thickening is commonly known as the dental lamina. Fig. 5 is a 
frontal section of a human embryo about 21 mm. crown-rump length. The 
palate is still open and there is an epithelial ingrowth or lamina for the tooth 
germs. 





i 
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Fig. 11.—High-power photomicrograph of area X in Fig.-10 showing beginning of enamel 
and dentine formation. Arrows indicate direction of movement of ameloblasts and odonto- 
blasts during incremental formation of enamel and dentine. SR, Stellate reticulum; SJ, stratum 
intermedium; A, ameloblasts; P, papilla; HK, enamel; D, dentine; O, odontoblasts. 


Fig. 6 is a sagittal section of a human fetus (about 4 months) showing 
the enamel organs of upper and lower central incisors in the ‘‘bell’’ stage, 
just before the beginning of hard tissue formation. The enamel organ must 
enlarge many times to form a tooth crown. Under high magnification we ean 
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see mitotic figures in the growing enamel epithelium as well as in the con- 
nective tissue papilla of the tooth germ. 

Fig. 10 shows a later stage of enamel organ development during which 
the formation of enamel and dentine takes place. In this stage we see clearly 
differentiated the four layers of the epithelial enamel organ. The inner enamel 
epithelium consists of a single layer of columnar cells (ameloblasts) which 
will be concerned with the formation of enamel rods. Several layers of low 
squamous cells called the stratum intermedium appear between the stellate 
reticulum and the inner enamel epithelium. The cells of the outer enamel 
epithelium are of low cuboid form. The cells of the stellate reticulum are sepa- 
rated by an inerease of intercellular fluid. 

In Fig. 10, the differentiation of ameloblasts is most advaneed in the 
region of the incisal edge, and least advanced in the region of the future 
cervical loop at C. Fig. 11 is a high-power photomicrograph of the region 
marked X in Fig. 10. <A, ameloblasts; SJ, stratum intermedium eells; SR, 
stellate reticulum; O, odontoblasts; P, dental papilla; E, enamel; D, dentine. 

In the organizing stage of development, the ameloblasts seem to exert 
an influence upon the adjacent connective tissue cells of the dental papilla 
which causes them to differentiate into odontoblasts. During this process the 
formation of dentine by odontoblasts begins. 

The ameloblasts enter their formative stage only when the first layer of 
dentine has already been formed by the odontoblasts. The line separating 
these two groups of cells is the future dentinoenamel junction. The amelo- 
blasts progress outward in the direction of the arrow in Fig. 11 while depositing 
layers of enamel, and the odontoblasts move inward while depositing layers 
of dentine. 

In the enamel the increments of growth are called the striae of Retzius. 
In the dentine the corresponding increments are called the contour lines of 
Owen. Calcification of dentine occurs along the direction of the lines of Owen. 
But ealeifieation or maturation of enamel] starts at the top of the crown and 
progresses in transverse relation to the incremental pattern of the enamel 
matrix, as shown by Diamond and Weinmann. Nutrition, during enamel 
formation and calcification, affects its structure, which in turn affects the rate 
of earies after the tooth erupts and is exposed to the action of bacteria in the 
mouth. 











Professional News Items 





Eighth Annual Seminar for the Study and Practice of Dental Medicine 


Register now for the Eighth Annual Seminar for the Study and Practice of Dental 
Medicine to be held at Palm Springs, Calif., October 28 through November 1. 

This is the advice released by Dr. Hermann Becks, Seminar president, concurrent with 
information that applicants may pay one-half the fee, or $75, at this time to secure a place 
on the limited Seminar roster. Pending approval of application, the balance of $75 may be 
paid any time up to Oct. 28, 1951. Tota! fee of $150 includes registration, lodging, and 
meals at the Desert Inn Hotel, which is reserved exclusively for the Seminar. 

Applications and full information on the Seminar program may be secured by writing 
Miss Marion G. Lewis, Executive Secretary, Room 200, Hooper Foundation, University of 
California Medical Center, San Francisco 22, Calif. 





New Orleans Dental Conference 


Featured clinicians of the Fourth Annual New Orleans Dental Conference to be held in 
New Orleans this year, November 11, 12, 13, and 14 at the Roosevelt Hotel, are: Dr. Drexell 
A. Boyd, Indianapolis, Ind., subject: ‘‘ Plastie Fillings’’; Dr. Alvin D. Farver, Miami Beach, 
Fla., subject: ‘‘ Hydrocolloid Technique’’; Dr. Clifford 8S. Kile, Hutchinson, Kan., subject: 
‘*Full Dentures’’; Dr. Alton Ochsner, New Orleans, subject: ‘‘The Detection and Diagnosis 
of Premalignant and Malignant Lesions of the Oral Cavity’’; Dr. L. W. Peterson, St. Louis, 
Mo., subject: ‘‘Oral Surgery and Anesthesia’’; Dr. Edward J. Ryan, Evanston, Ill., subject: 
‘*Psychosomatic Principles in Dental Practice’’; Dr. John Wilson, Columbus, Ohio, subject: 
‘* Periodontia.’’ 

All clinicians will present clinics in both general assemblies and in limited attendance 
clinics, with the exception of Dr. Ochsner who will present his subject to the general assembly 
only. 

The conference is an annual, full scientific meeting, designed to present advance 
scientific knowledge to the dental profession of the South and of Latin America, featuring 
eminent clinicians and lecturers. 

Invitational brochures will be mailed to members of southern dental societies and those 
of Latin America. All members of the American Dental Association are invited. Inquiries 
are to be addressed to: New Orleans Dental Conference, 629 Maison Blanche Bldg., New 
Orleans, La. 





The American Board of Oral Pathology 


The American Board of Oral Pathology will conduct examinations for certification 
at the Armed Forces Institute of Pathology, Washington, D. C., on Monday, Oct. 15, 1951. 
Applicants who have been notified of their acceptance should report to Room 105, at 8:30 
A.M. Others desiring information regarding the examination should write to Colonel J. L. 
Bernier, Secretary of the American Board of Oral Pathology, Armed Forces Institute of 
Pathology, Washington 25, D. C. 
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College of Dentistry, the Ohio State University 


The College of Dentistry, the Ohio State University, will present its postgraduate courses 
in dentistry during the autumn, 1951, on the following schedule: 


September 24-28 Anatomy of Head and Neck Dr. Linden F. Edwards 
October 8-12 General Anesthesia Dr. Morgan L. Allison 
October 29-November 2 Partial Denture Prosthesis Dr. Victor L. Steffel 
October 29-November 2 Oral Pathology Dr. H. B. G. Robinson 
November 5-9 Oral Surgery Dr. D. P. Snyder 
November 12-16 Full Denture Prosthesis Dr. Carl O. Boucher 
December 3-7 Periodontics Dr. John R. Wilson 
December 3-7 X-ray Dr. H. D. Spangenberg 
Offered weekly from August 6 Airbrasive Technique Dr. John P. Beckwith 
through week of December 3 Dr. Harry H. Postle 


Dr. John N. Bowers 


Each course is given for five consecutive days, Monday through Friday, and the enrollment 
is limited to approximately ten per class. The fee is $50 per course with the exception of 
Oral Surgery and Airbrasive Technique, for which a fee of $100 is charged. 

Further information and application may be secured from the Postgraduate Division, 
College of Dentistry, Ohio State University, Columbus 10, Ohio. 





Tufts College Dental School 
Division of Graduate and Postgraduate Studies 


The courses in minor oral surgery listed below will be presented throughout the academic 
year of 1951 and 1952. Information may be obtained by directing correspondence to the 
Director of the Division of Graduate and Postgraduate Studies, Tufts College Dental School, 
136 Harrison Ave., Boston 11, Mass. 


Minor Oral Surgery 
Each Wednesday for the eight weeks 
from Oct. 3 to Nov. 21, 1951 
Jan. 23 to March 12, 1952 
Tuition $125 
Dr. Daniel J. Holland and Staff 
Miror Oral Surgery 
June 2 to June 6, 1952 
Tuition $100 
Dr. Daniel J. Holland and Staff 


The courses in radiographic technique listed below will be presented throughout the aca- 
demic year of 1951 and 1952. Information may be obtained by directing correspondence to the 
Director of the Division of Graduate and Postgraduate Studies, Tufts Cellege Dental School, 
136 Harrison Ave., Boston 11, Mass. 


Radiographic Technique and Interpretation 
Each Monday for the five weeks from 
Nov. 5 to Dee. 3, 1951 
Tuition $100 
Dr. John H. Barr and Staff 


Radiographic Technique and Interpretation 
Each Monday for the five weeks from 
April 7 to May 5, 1952 
Tuition $100 
H. Barr and Staff 


Dr. John 
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Special Radiographic Techniques 
Each Monday for the three weeks from 
Jan. 7 to Jan. 21, 1952 
Tuition $75 
Dr. Carl J. Monacelli and Dr. Stanley M. Schwartz 


Radiographic Technique and Interpretation 
June 16 to June 20, 1952 
Tuition $100 
Dr. John H. Barr and Staff 


Special Radiographic Techniques 
Three Days—June 23, 24, 25, 1952 
Tuition $75 
Dr. Carl J. Monacelli and Dr. Stanley M. Schwartz 


The courses in periodontology listed below will be presented throughout the academic year 


of 1951 and 1952. Information may be obtained by directing correspondence to the Director 
of the Division of Graduate and Postgraduate Studies, Tufts College Dental School, 136 
Harrison Ave., Boston 11, Mass. 


Periodontology 
Each Monday for the twelve weeks from 
Oct. 8, 1951, to Jan. 14, 1952 
Feb. 25 to May 19, 1952 
Tuition $175 
Dr. Irving Glickman and Staff 


Occlusal Equilibration 
Each Monday for the five weeks from 
Jan, 21 to Feb. 18, 1952 
Tuition $100 
Dr. Irving Glickman, Dr. Edward T. Fischer, and Staff 


Surgical Pathology of the Oral Cavity and Adjacent Structures 
Each Thursday afternoon for the eight weeks from 
Oct. 4 to Nov. 29, 1951 
Tuition $100 
Dr. Irving Glickman and Staff 


Periodontology 
Nov. 5 to Nov. 9, 1951 
June 2 to June 6, 1952 
Tuition $100 
Dr. Irving Glickman, Instructor 
Periodontology 
May 12 to May 16, 1952 
Tuition $100 
Dr. Olin Kirkland, Instructor 
Advanced Course in Periodontology 
Nov. 26 to Nov. 30, 1951 
Tuition $150 
Dr. Irving Glickman and Staff 
Ovelusal Equilibration 
April 14 to April 18, 1952 
Tuition $100 
Dr. Irving Glickman, Dr. Edward T, Fischer, and Staff 
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School of Dentistry, University of Pennsylvania, Postgraduate Courses 


The School of Dentistry of the University of Pennsylvania is offering 34 postgraduate 
courses on 25 different subjects during the academic year 1951-1952. Courses in Airbrasive 
Technique (Drs. Gebel and Leander), Complete Denture Prosthesis (Dr. DeVan), Complete 
Denture Prosthesis (Dr. Trapozzano), Crown and Bridge Precision Attachment Prosthesis 
(Dr. Granger), Crown and Bridge, Including Internal Precision Attachment (Dr. Sceia), 
Dental Assistants’ Course (Dr. Kneisel), Dental Surgery and Anesthesia (Dr. Meloy), Dentistry 
for Children (Dr. Gabel), Endodontics (Dr. Grossman), Endodontics Teachers’ Course (Dr. 
Grossman), General Anesthesia in Dentistry (Dr. LaDow), Gold Inlay Restorations (Dr. 
Asturias), Mechanical Principles of Restorative Dentistry (Dr. Gabel), Oral Cancer (Dr. 
Boyle), Oral Diagnosis and Roentgenology (Drs. Ennis and Burket), Orthodontics (Dr. Ross), 
Partial Denture Design (Dr. Trapozzano), Periodontics (Dr. Burket), Periodontics and Oral 
Medicine (Drs. Coons and Burket), Porcelain Jacket Crowns and Ceramics (Dr. Simonsen), 
Publie Health Dentistry and Dental Health Education for Dentists and Dental Hygienists 
(Dr. Cohen), Roentgenologie Technique and Interpretation (Dr. Ennis), and Teaching Techni- 
ques for Teachers of Dentistry (Dr. McMullin). 

The Third Mid-Atlantic States Seminar in Oral Medicine at Skytop, Pa., is also being 
offered May 11 to 16, 1952. The theme of the Third Oral Medicine Seminar deals with the 
anatomy, function, efficiency of the masticatory apparatus, and their relation to clinical prob- 
lems. An outstanding faculty has been assembled for this seminar. 

In addition to the postgraduate courses scheduled at the School of Dentistry, extension 
courses can also be arranged for professional groups who wisk to receive postgraduate instruc- 
tion in their own locality. 

Enrollment in these postgraduate courses is limited to members in good standing with 
the American Dental Association. The courses listed have been submitted for approval by the 
Veterans Administration. Veterans who wish to take courses under the provisions of Public 
Law 546 are required to furnish a satisfactory Certificate of Eligibility and Entitlement. 





Personnel Briefs—United States Air Force Dental Service 


Twenty-one United States Air Foree dental officers were recently promoted to the 
temporary grade of captain. They are Murray Brown, Northeast Air Command; Vance L. 
Crouse, Far East Air Forees; James H. Dirlam, Third Air Division; Ambrose G. Grant, Third 
\ir Division; Robert W. Hill, Third Air Division; Joe B. Kerby, Far East Air Force; Gerald 
M. Latimer, Third Air Division; Clarence M. McCall, Jr., Brooke Army Hospital, Fort Sam 
Houston, Texas; Charles R. Morris, Third Air Division; Raymond C. Morris, Far East Air 
Force; Owen J. Morrisey, Far East Air Foree; Richard G. Morse, Third Air Division; 
Charles R. Peck, Far East Air Force; Charles 8. Ramey, Far East Air Force; Russell J. 
Salentine, Far East Air Foree; William H. Shurtleff, Walker Air Foree Base, N. M; Hobson 
L.. Sinelair, Far East Air Foree; George V. Sowers, Far East Air Force; Thomas N. Weems, 
Jr., Eglin Air Foree Base, Florida; Willie E. Whelan, United States Air Forces in Europe; 


and Hubert W. Woodward, Third Air Division, 





Announcement of Regular Corps Examination for Dental Officers, 
United States Public Health Service 


Competitive examinations for the appointment of dental officers to the Regular Com- 
missioned Corps of the United States Public Health Service will be held September 25, 26, 
and 27, 1951, in various cities throughout the country. Completed applications must be in 


the Washington office by Aug. 25, 1951. 


ai 
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Appointments are permanent and provide opportunities for career service in clinical, 
public health, and research dentistry. Entrance pay is $5,686.56 for assistant dental surgeons 
with dependents, and $6,546 for senior assistants, including rental and subsistence allowance. 


All applicants must be citizens of the United States. 

For application forms and additional information write to: Surgeon General, United 
States Public Health Service, Federal Security Agency, Washington 25, D. C., Attention: 
Division of Commissioned Officers. 

















J 
Obituary 
FRANK W. Rounps 
1882-1951 
T IS with deep regret that we inform our readers of the sudden death of Dr. 

Frank Wendell Rounds on May 16 at his:farm in Norwell, Mass. Dentistry 
has lost a loyal supporter, the JouRNAL an active contributor, and his host of 
friends have lost a jovial, beloved companion. Recently, Dr. Rounds published 
a series of articles on exodontia in the JouRNAL. These articles soon will be 
available in a monograph published by The C. V. Mosby Company. 





—Blackstone Studios, Inc. 


FRANK W. Rounps 


A disciple of Dr. George Winter, Frank Rounds took much pride in the 
development of the specialty of exodontia and oral surgery and zealously worked 
to further its progress. He graduated from Bates College in 1904, and the 
University of Louisville, School of Dentistry, in 1910. He served as Professor 
of Exodontia and Anesthesia at the University of Louisville from 1913 to 1920 
and then opened his office as a specialist in exodontia in Boston in 1922. Though 
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a very busy and successful practitioner, he was most generous in lecturing and 
in giving clinics on exodontia and anesthesia throughout the country. He served 
on the staffs of the Forsythe Dental Infirmary, Tufts College Dental School, 
and a number of Boston hospitals and was actively connected with many organi- 
zations and societies, serving as past president of the Massachusetts Dental 
Society in 1930, American Society of Oral Surgeons in 1930, New England 
Dental Society in 1939, American Academy of Dental Science in 1944, and New 
England Society of Oral Surgeons in 1948. 

Frank Rounds led a busy, happy life. He loved people and was loved and 
much respected by his patients, professional colleagues, and neighbors. The 
torch which he has passed on will be held high and will shine well. 
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Operative Oral Surgery 





THE PROBLEM OF EXTRACTIONS IN RELATION TO 
OSTEORADIONECROSIS COMPLICATING 
RADIOTHERAPY FOR INTRAORAL 
CANCER 


Max Cut er, M.D.,* Cuicago, IL. 





er... of the jaws is a frequent complication following 
irradiation of cancer of the oral cavity and neighboring structures. Its 
development may be alarmingly rapid or the devitalized mandible may be 
symptomless for years after irradiation, and then a severe osteomyelitis may 
follow the simple extraction of a tooth which permits introduction of infection 
into the bone. This complication carries a serious morbidity and mortality. 

A rather extensive literature has accumulated on this subject. It deals with: 
(a) experiments on animals—kittens, puppies, rats, and mice—of the effects of 
radiation on the development of teeth and adjacent bone; (b) effects of radiation 
on human embryos following the radiation of pregnant women; (c) effects of 
radiation on the teeth of young children following irradiation in infancy for 
hemangiomas of the lip and cheek; (d) effects of radiation on the teeth and 
jaws in adults following irradiation for eancer of the mouth and neighboring 
structures. 

Historical.—As early as 1905, only nine years after the discovery of radio- 
activity, two French scientists, Tribondeau and Recamier, irradiated one side of 
the head of a 4-day-old kitten and observed that, in addition to underdevelop- 
ment of the skull on the irradiated side, there was a retardation in the develop- 
ment of the teeth. Histologic studies were not made. Six years later (1910), 
Cluzet of France pointed out that moderate irradiation greatly reduced the 
vitality and growth of bone cells and the bone-forming function. 

In 1922, Regaud of the Curie Institute of Paris called attention to the sus- 
ceptibility of the maxillary bones to necrosis and infection during the treatment 
of intraoral cancer. He had observed cases of radionecrosis occurring beneath 
uninjured skin and concluded that bone was more vulnerable to radiation than 
surface epithelium. He attributed this to the action of secondary radiation 
arising from the ealeium deposited in the bone tissue. 

In 1923 Blum observed a case of osteomyelitis of the mandible and maxilla, 
which was caused by some radioactive substance used in the manufacture of 
luminous dials for watches. He called the condition ‘‘radium jaw.’’ 

Leist of Germany has written extensively on the experimental and clinical 
phases of this subject. In 1925 he observed interruption in dentine formation 
in the incisor teeth of rats after exposure to x-rays. There was degeneration of 
the odontoblasts on which the roentgen rays seemed to have a selective effect. 


Read at the Monthly Conference of The New York Institute of Clinical Oral Pathology, 
March 26, 1951. 
*Director of the Chicago Tumor Institute. 
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No lesions were noted in the enamel. The interruption of dentine formation was 
temporary and the teeth soon resumed their growth. In 1926, Leist reported 
on the effeets of irradiation of six pregnant women with respect to the subse- 
quent development of the children. In addition to microcephaly, microph- 
thalmia, and imbecility, he observed open-bite and delayed eruption of the 
deciduous teeth. In one instance, only four maxillary teeth and one mandibular 
tooth had erupted at the age of 21 months. 

In another experiment (1926) Leist irradiated the jaws of three puppies 
in which the deciduous teeth were still in place. Roentgen rays were used in 
two; the third received radium treatment. He noted a destruction and reduction 
in the number of odontoblasts and early atrophy of the pulp; delayed dentition ; 
slowed rate of growth; and incomplete development of the teeth. The mature 
teeth were similarly affected, but only after 2 to 5 erythema doses. Also, there 
was no tendency toward regeneration as in the case of undeveloped teeth. The 
amount of radiation determined whether growth was partly or completely 
stopped, as well as the degree of regeneration. Loss of teeth was in great part 
due to injury of the periodontal membrane and of the alveolar process itself. 

Leist also exposed eight rats to irradiation. Changes were seen only in the 
growing gnawing teeth. The odontoblasts were affected and the formation of 
dentine interrupted, but the enamel and the cement remained unchanged. He 
concluded that the odontoblasts are more radiosensitive than the ameloblasts. 

In 1947 Cernea and Bataille reported dental lesions in an infant of 18 
months who had received, in utero, a low dose of x-rays which were not directed 
to the maxillae. 

Lacronique, Beal, and Goudaert in 1947 reported the case of a boy, aged 10 
years, who had undergone radium treatment for angioma of the lower lip and 
tongue over a five-year period, beginning at the age of 18 months. The child 
received the maximum radiation at the age of 3 years. At the age of 10 years, 
the four lower incisors had become extremely mobile and troublesome. X-ray 
examination disclosed numerous pathologie changes. In the inferior arcade 
there was an absence of the roots of the incisors and canines, as well as dwarfed 
first premolars. To the left, the second premolar was very reduced in size; 
the tooth of 6 years appeared normal, as well as the germ of the second premolar, 
which appeared as large as the head of a pin under the distal root of the second 
milk molar. The apex of the tooth of 6 years existed only in outline form. 
The germ of the tooth of 12 years was absent. In the superior areade the incisors 
and the canines presented reduced and slender roots; the left first premolar, 
though normally implanted, was more reduced in size than on the opposite side. 
The teeth of 6 years were intact. In addition to the atrophy of the remaining 
teeth due to arrest of calcification, there existed a defective development of the 
alveolar bone. The authors concluded that the direct action of radium resulted 
in sterilization of odontoblasts and of adamantoblasts. The maximum effects 
were produced in the most heavily irradiated areas. They stated that the 
functional prognosis was unfavorable. 





of 
co 


hi: 








OSTEORADIONECROSIS COMPLICATING RADIOTHERAPY FOR INTRAORAL CANCER 1079 


Stafne and Bowing (1947) reported five cases, four of which were in young 
children who had received radium in infaney and early childhood for the treat- 
ment of cavernous hemangiomas involving the head and neck, giant cell tumor 
of the jaw, and cancer of the thyroid. From the cases presented the authors 
conclude that it is cireumstantially evident that the dental germ may be injured 
to the extent that it will not form a tooth, or there may be a marked delay in 
the onset of calcification in the event that the tooth does evenually form. Some 
teeth may be very small in size and may complete their growth prematurely. 
The most frequent manifestation is the underdevelopment of the roots of teeth 
that have undergone partial development, and this may also take place in the 
deciduous teeth in infancy. The odontoblasts, the dental pulp, and the amelo- 
blasts must, in some instances, be affected likewise as evidenced by the formation 
of dwarf-sized crowns. 

In 1947 Rushton recorded the case of a child, aged 10 years, who in infancy 
had been treated for nevus near the left angle of the mouth. The irradiation 
had produced marked retardation of growth of the whole region, including 
the anterior part of the maxilla on that side. The child presented caries of the 
erupted upper incisors and first permanent molars, the lower incisors and 
canines. Radiographs showed that all the anterior teeth had tapering, diminu- 
tive roots; the crown of the lower first premolar was very small with practically 
no root; the lower right first premolar had a crown of normal size but little root. 
The lower second premolars were absent. Both upper second premolars were 
very small. The lower first permanent molars were missing. The lower left 
second molar was missing, but the other second molars were present, unerupted 
though possibly rather small. The unerupted left upper canine was smaller 
than the right. In comparing these findings with the history, the author stated 
that in all probability the application of radium at the age of 1 year, 3 months 
could not affect the size of the crowns of the anterior teeth, in which hard- 
tissue formation had already begun, but affected the tissue from which the roots 
were subsequently formed, the effect being more severe on the side nearest the 
radium. It also affected some of the tooth germs in which hard-tissue formation 
had not yet commenced, and especially those on the left side. The second 
application at the age of 3 years, 4 months probably had little effect on the 
size of the crowns, but may have further stunted the development of the roots. 
Whether the complete absence of the lower second premolars and left second 
molar was due to the radium causing absorption or extrusion, or was due to 
some other cause such as extraction, is uncertain. Rushton thinks it probable 
that in infaney irradiation may predispose to caries, either through causing 
imperfections in the structure of the tooth, or by bringing about a diminution 
in the salivary flow. ; 

Two experimental reports appeared in 1950. Burstone studied the response 
of the developing teeth and supporting structures of young mice to x-rays and 
concluded that (a) the degree of radiation damage to the teeth and jaws of mice 
is dependent upon the age at which the animal is irradiated and the stage of 
histogenesis of the individual tooth; (b) doses of 1,500 r. to 3,000 r. produce less 
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marked changes in the ameloblastie layer than dosages of 5,000 r.; (¢) doses of 
1,500 r. to 5,000 r. damage the odontoblastic layer severely; (d) odontoblasts 
are more radiosensitive than ameloblasts; (e) the development of the basal and 
alveolar portions of the jaw is retarded or stopped completely; (f) there is an 
acute inflammatory response within the enamel organ, and in the adjacent soft 
tissues; (g) the late postirradiation changes were atrophy and fibrosis of the 
pulp and ankylosis of the root to the alveolar bone. 

Medak, Schour, and Klauber attempted to evaluate the effects of irradiation 
upon tooth eruption, using the incisor of the rat. They concluded that smaller 
doses retarded and higher doses stopped eruption of the tooth. They were, 
however, unable to say whether the effect was caused by local injury to the 
odontogenic area or indirectly through injury of the pituitary gland. 


The Clinical Syndrome.—tThe first significant clinical observations on 
dental changes caused by radiotherapy were made in the Curie Institute of Paris 
by Regato in 1939. The author gave an excellent clinical description of this 
syndrome, including a discussion on the radiophysiologic mechanism. Another 
comprehensive report on this subject was made by Cernea and Bataille of the 
Curie Institute in 1947. They published thirty-two observations, thirty of which 
were communicated by Dr. Baclesse and his associates. It is possible that 
several of these cases had been discussed’ by Regato in his paper, inasmuch as 
both studies were based on the material from the Curie Institute. 

Regato noted that some patients treated by roentgen therapy for cancer of 
the mouth, pharynx, and larynx presented lesions of the teeth after treatment. 
Patients whose teeth remained in good condition over a long period after radio- 
therapy were exceptional. During the first roentgen treatments the patients 
often complain of a hypersensitivity of the teeth to heat, cold, and sweets; a 
feeling of elongation of the teeth; and a diminution in the quantity of saliva. 
Sometimes these phenomena are exceptionally marked and, generally, they are 
less severe after the completion of treatment. About six to eight months after 
treatment, hypersensitivity of the teeth reappears, at which time discrete dental 
lesions may be seen. In some eases, about six months after treatment, the 
hypersensitivity is suddenly replaced by intense pain which is progressive, 
becomes radicular, and is accompanied by multiple lesions of the teeth, the 
onset of which is rapid and ends in a complete destruction of all teeth within 
twelve to eighteen months after treatment. This acute form of dental lesion is 
exceptional. 

Decay of the necks of the teeth after irradiation usually begins on the 
labial surface of the incisors and canines, but is also seen on the molars. The 
deeay then progresses toward complete amputation of the tooth which is thus 
eut while the crown in general is not modified. There may be sectioning of 
one tooth after the other. The caries might extend over the whole surface of 
the molars which lose their brilliance and become gray and then black. The 
tooth later becomes friable and ends by breaking down through mastication. 
These same phenomena are at times observed, but less frequently, in the incisors 
and canines. At times, with or without a discrete decay of the neck of the 
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tooth, one observes an early wearing away of the incisal or occlusal surfaces 
of the teeth analogous to that which is seen in elder individuals, but in this case 
is more rapid and earlier. The teeth appear as though they were finely sanded 
or filed at the incisal and occlusal surfaces. Gingivitis accompanies these 
changes. The gums bleed easily, suppurate and sometimes uncover a part of 
the dental root and alveolar ridge. After destruction of the entire free border 
of the tooth, the loose infected root remains in the alveolar cavity and is slowly 
eliminated. The introduction of infection results in accidents which may lead 
to necrosis of the maxilla or mandible. 

Cernea and Bataille reported that the initial dental changes are generally 
painless. Sometimes, however, the patient has extremely violent pains due to 
the monoarthritis resulting from neuritic reactions in the irradiated bone. The 
pains may last for some months and then disappear. All of the authors’ thirty- 
two eases, following treatment, had a ‘‘radioepithelitis’’ and a dryness of the 
bueeal eavity, which did not last more than six months. The dental changes 
which complicate radiotherapy of cancerous lesions of the head and neck occur 
in constant fashion. The lower incisors are the first teeth to be overtaken. 
Next, all the teeth in the lower areade are attacked. On the superior maxilla, 
the process is more massive, affecting a large number of teeth at the outset. It 
is exceptional that only one areade or only one group of teeth is injured. 
Rarely is an isolated group of upper teeth affected. In their series, the lesions 
predominated in the lower maxilla. 


se 


Date of Appearance of Dental Lesions and Osteoradionecrosis After 
Radiotherapy.—The period of time that elapses after irradiation therapy 
before dental lesions make their appearance is variable. In the series reported 
by Cernea and Bataille, the earliest appeared within five months, the latest, 
eight years. They also mentioned a case of radionecrosis that developed twelve 
years after termination of treatment. Watson and Scarborough noted that 
dental changes may occur as late as four years after the patient had been treated 
and cured of cancer. Regato stated that dental changes following radiotherapy 
generally appear over the course of four to eight years. However, in exceptional 
eases there develops an acute form of dental lesion which is rapid and ends in 
complete destruction of all teeth within twelve to eighteen months after treat- 
ment. Jacobsson reported that in two cases the process developed about six 
years and six months after irradiation for cancer of the tongue. 

In addition to the four young children who developed dental changes after 
receiving radium treatment in early infancy, Stafne and Bowing presented the 
ease of an adult who had developed osteonecrosis of the jaw with loosening of 
the molar teeth following irradiation of a tumor of the tongue three and one-half 
years previously. They stated that an indirect effect of irradiation is the 
occurrence of rampant caries which may develop from a few weeks to more 
than a year after treatment. In some instances, the crowns of all teeth have 
been almost completely destroyed within a year after onset. 


Incidence.—It is difficult to make a definite statement on the incidence 
of this complication because most authors have not published the total number 
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of cases treated. Most cases appearing in the literature have been reported as 
examples rather than statistically (Lawrence, Daland, Ehrlich, Kanthak, Bur- 
ford and Ackerman, Stafne and Bowing, Holmes and Schulz, Kiehn and Glover, 
LaDow, and others). 

Paterson stated: ‘‘It must be realized that necrosis will unavoidably oceur 
in a small proportion of cases if tumour lethal dosage is being given. A small 
incidence of radiation necrosis is thus homologous to the operative mortality 
which must be expected by the surgeon who performs a radical operation. On 
the other hand, the incidence in cases treated for the first time of more than two 
to four per cent of necrosis indicates a failure of the therapeutic technique in 
use and requires immediate investigation.’’ 

Watson and Searborough reviewed the material of the Head and Neck 
Service of the Memorial Hospital, New York, for the period between January, 
1930, and January, 1937. Of 1,819 patients with intraoral cancer or allied 
conditions, 235, or 13 per cent, developed osteoradionecrosis. Extractions were 
carried out in 94; 38 before and 56 after irradiation. In nine patients, teeth 
were removed after development of the osteomyelitis. 

Jacobsson encountered radioosteomyelitis in 15, or 5.6 per cent, of 267 
verified cases of lingual cancer. In eight cases tooth extraction had been made 
immediately before osteomyelitis developed. 


Etiology and Pathogenesis 

Radiophysiologic Mechanism.—The mechanism of these dental phenomena 
is still obseure. As stated previously, Leist thought that the rays produce severe 
lesions of the odontoblasts of the dentine by their direct action on the tissues 
of the teeth. Medak, Schour, and Klauber stated that the influence of irradi- 
ation on eruption of the tooth may be direct through local injury of the odonto- 
genie area, or may be induced by injury of the hypophysis; that such damage in 
turn could be caused either by primary or secondary irradiation of the pituitary 
gland. Lacronique, Beal, and Goudaert concluded from their own experience 
that the direct action of radium results in sterilization of odontoblasts and of 
ameloblasts, because in their case the direct action of the radiations was on the 
anterior and lateral right of the inferior maxilla, where the majority of the 
dental lesions were present. 

Regato noted that dental lesions often occur without any direct irradiation 
of the teeth. For example, patients who had received more or less heavy irradi- 
ation of the angle of the inferior maxilla and of the molar teeth ultimately 
presented lesions of the incisors and canines which were outside the field of 
irradiation. These observations could be explained by action of the rays on 
the regional vascular system or the structure of the bone. Dental changes have 
also been observed in patients who had received no irradiation whatever to 
the maxillae, and this would lead one to suspect that the lesions are produced 
by an indirect mechanism entirely independent of any direct action on the teeth 
or vascular supply of the bone. 

The majority of patients with dental lesions developed an intense radio- 
epithelitis of the mucosa of the pharynx during treatment which persisted for 
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several weeks in some eases. It is possible that this intense reaction of the 
mucosa and the resulting permanent modifications may have a bearing upon the 
development of dental lesions, (Regato). 

Stafne and Bowing noted that a surprisingly large number of patients who 
have received irradiation, which has affected the salivary glands, acquire the 
habit of holding fruit drops or other acidified confections in their mouths almost 
continuously to relieve a sensation of dryness or a metallic taste. It is suggested 
that these confections could actually initiate and accelerate the development of 
caries, because analogous lesions are seen in persons who use acid confections 
excessively, even when no irradiations have been given. The fact that the lesions 
in both instances are characterized by rapid disintegration of enamel over 
broad surfaces suggests that decalcification may be one of the causative factors. 
It is interesting to note in this connection that Dr. Rouvier at the Curie Institute 
observed rather frequently that the saliva of patients undergoing roentg:n- 
therapy became rapidly acid. However, these observations recuire further 
confirmation. 

Cernea and Bataille are of the same opinion as Regato, that the direct rays 
do not cause a true burn of the tooth beeause they too have often noticed damage 
to the teeth situated outside of the field of irradiation. Usually the lesions begin 
at the median line of both maxillae, without developing total radionecrosis. 
They think that the dental disturbances are the consequence of a distant action 
on the vaseular, nerve, and endocrinological elements in the cervical region. 
They suggest the existence of a true sympathetic center which regulates the 
blood cireulation, parathyroid secretion, and cortico-suprarenal secretion. At- 
tention is directed to the observations of Rousseau-Decelle, Chatellier, ‘and 
Ramorino, who reported a case of multiple caries which was checked on the 
side where the syndrome of Claude Bernard Horner was established; and the 
ease reported by Compret in which a generalized myolysis was arrested on the 
side where the patient underwent a Gasserian resection; also Dechaume’s study 
on the probable role of the sympathetic system on dental caries. The authors 
hope, when they are able to carry out some experimental researches on the 
carotid in the dog, that some light will be shed on the pathogenesis of caries. 


Osteomyelitis and Necrosis of the Jaws.—The etiology and pathogenesis 
of osteoradionecrosis are not clearly understood. The consensus of opinion is 
that three factors are involved, that is, irradiation, trauma, and infection. 

Stafne and Bowing said: ‘‘A pure radiation effect in the maxilla and 
mandible is infrequent, but marked destruction of these bones is often seen 
as a combined effect of radiation and infection.’’ 

According to Lawrence, the unique structure of the small bones of the 
face, particularly of the mandible, and their intimate proximity to the treatment 
fields probably are the major factors in the high incidence of radionecrosis in 
this area. The damage to the bone by heavy external radiation does not become 
apparent unless it is associated with trauma to the bone or infection, which is 
usually extraction of a tooth. Infection may enter into irradiated bone via 
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tooth sockets or directly because heavy irradiation has injured the overlying 
soft tissue to such a degree that dissolution has occurred. He reported three 
eases of necrosis of the mandible which was due to, heavy irradiation. 

Watson and Scarborough are of the opinion that the action of roentgen 
and radium radiation is a direct one upon the bone cells, matrix, and interosseous 
blood vascular network. Secondary radiation given off by the irradiated calcium 
particles of bone exerts a caustic action on the periosteum, especially its osteo- 
blasts and capillary blood vessels. Radiation sensitizes bone, definitely dimin- 
ishes its resistance to infection, and retards its repair after infection once has 
been established. Sequestration is slow and bone regeneration seldom, if ever, 
occurs, but healing is usually rapid after the necrotic bone has separated. 
Osteoradionecrosis usually occurs in patients well past middle age, when a 
certain amount of osteoporosis and early arteriosclerosis of the vascular struc- 
tures of bone are to be expected. In the presence of a neglected mouth, the 
irradiation produced a stomatitis, further reduces the blood supply to the 
periosteum and bone, decreases bone cell activity and resistance to infection. 
The stage is set for pathogenic organisms to find their way to the loosened teeth 
and the gum margins down to bone and to set up an acute suppuration. 
Although osteoradionecrosis may occur whether teeth are removed before or 
after irradiation, it is more logical to remove all condemned teeth before 
irradiation. 

Paterson stated that bone necrosis may occur even in the absence of high 
dosage if the tumor had actually invaded bone and in part destroyed it before 
treatment. Radiation necrosis in the mouth is caused either by unusually low 
tolerance of normal tissue, by actual errors of technique, or by second treat- 
ment of previously irradiated tissue. It is important to recognize the signs of 
necrosis and not to confuse them with recurrence. 

Ward and Hendrick stated that x-rays and radium in sufficient quantities 
to destroy cancer kill the osteoblasts of the periosteum and initiate obliterating 
endarteritis, rendering the bone more susceptible to infection. The extraction 
of irradiated teeth years later may result in the introduction of infection into 
the devitalized bone leading to an osteomyelitis. 

The workers in the Curie Institute are fully aware of the hazards of radio- 
necrosis and particular attention is given to buecodental conditions before, dur- 
ing, and after treatment. However, they do not think that bueccodental sepsis 
played a significant part in their thirty-two cases of dental changes following 
irradiation. 

Treatment 

Type of Radiation—-Numerous opinions have been expressed on the 
relation of the type of irradiation to postirradiation dental lesions and osteo- 
radionecrosis of the jaws. Regato thinks that since the mechanism of dental 
lesions is largely an indirect one, it is of little value to protect the teeth during 
irradiation and that one should attempt to modify the technique of roentgen- 
therapy in an effort to avoid these lesions. 
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Supervoltage radiation in Schulz’s experience does not seem to have reduced 
radiation complications on the teeth and jaws. He suggests, however, that 
proper oral hygiene, prior extractions and antibiotics may result in the tissue- 
sparing action of supervoltage radiation becoming more evident. 

Martin and Sugarbaker believe that the incidence of dental complications 
and osteoradionecrosis is greatly reduced by using the smallest portal which 
will adequately cover the primary lesion. They also recommend cutting off the 
teeth rather than extracting them. 

In recent years the workers in the Curie Institute have reduced the size of 
the areas of irradiation. It is quite possible that the reduction in the incidence 
of dental complications may be related to this change in technique. Baclesse 
in a communication to Cernea and Bataille indicated that since he had reduced 
the size of the fields of irradiation, dental changes are less common. 


Dental Management.—Upon the question of removal or nonremoval of 
teeth prior to irradiation for cancer of the mouth and neighboring regions, 
no rigid rule ean be made. There is unanimous agreement on the importance of 
removing all infected, carious, and questionable teeth. The majority of authors 
also agree on the desirability of extracting the teeth, good or bad, in the area 
to be irradiated (Stewart, LaDow, Blady, Oughterson, Ward and Hendrick, 
Lawrence, Jacobsson, Burford and Ackerman, Martin and,Wright, Daland, 
Regato, Watson and Searborough). 

Many authors believe that the ideal procedure is to render the mouth 
edentulous, with the exception of limited lesions which can be treated through 
small portals, especially where protection with vuleanite molds and lead shields 
is practicable (Trotter, Buschke and associates, and Schulz, Smith, and Cade). 

‘Only a few authors oppose extractions prior to irradiation on the basis 
that valuable time may be lost and also on the possibility of spreading the disease 
or the infection by the trauma. Thus, Sarnat and Schour believe that extraction 
of teeth may only increase the spread of cancer. Quick also prefers to postpone 
caring for the teeth until after treatment of the oral lesion. He points out the 
danger of spreading the infection by extractions prior to irradiation. Paterson 
prefers to take the risks involved by retaining the teeth rather than delaying 
treatment. He makes two exceptions: (1) extract loosened and diseased teeth 
in the tumor area, if the procedure can be carried out easily at the time of 
treatment; (2) remove teeth which may interfere with the fitting of an intra- 
oral applicator. 

With the advent of antibiotics, there is an increasing tendency to be more 
conservative and to avoid massive extractions, especially if the lesion is small 
and the irradiation ean be confined to a smaller area. All authors stress the 
importance of oral hygiene before, during, and after treatment and the use of 
supportive measures to maintain and to improve the patient’s general condition. 

Concerning the problem of extraction after irradiation, everyone is aware 
of the danger that accompanies this procedure. It is generally recommended 
that no dental extractions be done for several years after irradiation. Dental 
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ris..t Fig. 2 
Fig. 1.—Highly malignant epithelial cancer of the nose prior to treatment. 
Fig. 2..—-Area showing radium reaction. 








Fig. 3.—Appearance of lesion after healing. 
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complaints in patients who have had previous irradiation should be treated con- 
servatively. Extractions should be postponed as long as possible. When removal 
seems essential, full use of the antibiotics should be made. 





Fig. 5. 


Figs. 4 and 5.—Radiation effects on teeth two years after radium treatment. 


The invitation to discuss this problem came too late to permit an adequate 
analysis of all of our clinical material. Publication of our own results should 
be fortheoming in the near future. I should like, however, to state our general 
policy in the management of these cases. Our practice has been to extract all 
infected, carious, and questionable teeth before irradiation. We also extract 
the teeth in the immediate neighborhood of the tumor and in the direct field 
of irradiation. Exceptions have been made in younger individuals and in cases 
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when the lesion has been small and the field of irradiation limited. Our inei- 
dence of osteoradionecrosis of the jaw has been low and I attribute this to the 
general policy of extraction prior to irradiation and to the fact that our tech- 
nique involves smaller portals than those generally employed. In many e¢as<s 
we have used telecurietherapy (10 Gm.), and studies are under way to determine 
whether gamma radiation from teleradium has had any influence on the inci- 
dence of radionecrosis of the jaw. 

One ease is of especial interest and is reported here. 

R. C., a 49-year-old man, was admitted Oct. 6, 1942, with a lesion of the 
left naris of nine months’ duration. Previous inadequate x-ray therapy was 
given between April, 1942, and June, 1942. Radium therapy was given during 
June, 1942 (radiation factors not available). 

Examination disclosed an extensive ulcerative lesion of the left naris. The 
uleer measured approximately 4 by 2.5 em. The induration extended widely 
in all directions for at least 2 em. from the edges. The induration involved 
the upper lip at its junction with the nose rather extensively. (Fig. 1.) Micro- 
scopic examination of a biopsy disclosed a highly cellular and anaplastic epi- 
thelial tumor containing numerous polyhedral and spindle cells. There was ex- 
tensive mitotic activity. 

Before considering radiotherapy in this case we insisted upon a surgical 
consultation. The patient, therefore, went to one of the leading surgical clinics 
for an opinion. He was not encouraged to undergo a surgical operation because 
of the high degree of malignancy as indicated microscopically and clinically. 
The patient returned and was treated by means of interstitial radium with 
removable platinum radium needles as follows: 10 needles each containing 2 mg., 
6 needles containing 1.85 mg., and 5 needles each containing 1 mg. The needles 
were inserted on Oct. 15, 1942, and removed one hundred twenty hours later. 
The total dose was 4,332 mg. hr. The filtration was 0.5 mm. platinum. There 
was an extensive radium reaction followed by healing (Fig. 2). When the pa- 
tient was last seen on June 25, 1949, almost seven years after treatment, there 
was no evidence of disease (Fig. 3). 

On May 1, 1944 (a little over two years after the radium treatment), it 
was noted that the upper teeth were very loose. Some of the teeth became so 
loose that they were easily removed. (Figs. 4 and 5.) X-ray examination of 
the upper jaw showed a mild degree of radionecrosis at the midline, the site 
where the teeth had practically fallen out. A sequestrum formed in this area 
which was easily removed on Dee. 26, 1945. This area healed satisfactorily. 

The teeth in this case were not removed prior to irradiation because there 
had already been too much delay in instituting treatment and because the lesion 
was growing very rapidly. For these reasons it did not seem wise to postpone 
treatment any longer. 

Role of the Dentist 


Watson and Searborough commented on the importance of obtaining the 


cooperation of a skilled dentist who is acquainted with postirradiation, intraoral 
changes in soft tissues and bone, when the question of dentures, prosthetie ap- 








OSTEORADIONECROSIS COMPLICATING RADIOTHERAPY FOR INTRAORAL CANCER 1089 


pliances, dental hygiene, and tooth extractions arises. The postirradiation intra- 
oral sear should be treated gently. Strong chemicals and caustics must be 
avoided. They suggested that decalcified teeth should be ground down flush 
with the alveolar ridge and the root canals filled in an attempt to eliminate the 
necessity for extraction. 

The necessity for being careful in doing any dental work for anyone who 
has received irradiation about the head or neck was stressed by Colby. He 
advised against surgical interference if it is avoidable. Cases have been reported 
of x-ray therapy in women for the removal of superfluous hair from the face and 
lip with subsequent detrimental effects to the oral structures, because they failed 
to tell their dentists. A dentist, not knowing or suspecting the history of these 
eases, might easily instigate treatment for periodontoclasia or attempt wholesale 
extraction. Either treatment probably would result in osteomyelitis, which 
might prove fatal. It is obvious, therefore, that a complete history is essential 
for intelligent dental treatment. Not only should the fact of radiation be estab- 
lished, but all its details should be recorded. 
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MULTIPLE FRACTURES INVOLVING THE MIDDLE ONE-THIRD 
OF THE FACE 





JAMES L. BrapLey, D.D.S., M.S.D., M.Sc.(DENT),* St. ALBANs, 
LONG IsuANp, N. Y. 





ULTIPLE fractures of the middle one-third of the face present difficult 
problems in treatment. This case is presented because it requires the as- 
sistance of the Neurosurgery, Otolaryngology, as well as the Oral Surgery Serv- 
ices. 
Case Report 

History of Present Illness ——On Dec. 28, 1948, R. C., a 21-year-old white 
man, a private in the United States Marine Corps, was in an automobile acci- 
dent. He was apparently thrown forward and struck his face against the edge 
of the front seat. The accident took place at 11 p.m. He was taken to the 
emergency room of the New Haven Hospital where he was given 500 ¢.c. plasma 
and then he was admitted to the ward. He was examined by Dr. Chester Phillip- 
son who reported: ‘‘ Examination and radiographs revealed multiple fractures 
of the maxilla, depressed fracture of the nose with compound fracture of the 
nasal septum. There was malocclusion of the teeth with posterior displacement 
of the upper teeth. Blood pressure on admission was 130/70. There was no 
evidence of shock, aside from concussion. There had been no cerebral damage 
or evidence of central nervous system involvement. The pulse was eighty-eight, 
respiration twenty per minute. RBC 3,910,000, hemoglobin seventy per cent, 
WBC 14,800 with ninety-two per cent polymorphonuclear leucocytes and eighty 
per cent lymphocytes. The urine was negative.’ 

At the New Haven Hospital he was given tetanus toxoid, and petroleum 
jelly gauze was placed in both nasal passages to stop epistaxis. He had been 
started on penicillin. 

On Dee. 30, 1948, the patient was transferred to the United States Naval 
Hospital, St. Albans, Long Island, N. Y. He was admitted to the ward of the 
Neurosurgery Service. 

Examination Findings.—The patient was examined by Dr. Mackey, the 
neurosurgery resident, who gave the pertinent findings as: 

1. Multiple bruises and concussions of the entire face with marked swelling, 
confusing all bony landmarks. Eechymosis of both eyes. 

2. Marked depression of the bridge of the nose.. 

3. Anteroposterior mobility of the maxilla. 

4. No peripheral motor weakness or impairment of sensation. 

5. Pain on voluntary motion of both sternomastoids. 


The opinions or assertions contained herein are the private ones of the writer and not to 
be construed as official or refiecting the views of the Navy Department or the Naval Service 
at large. (Art 13 [2] United States Navy Regulations. ) 

*Commander, Dental Corps, United States Navy, United States Naval Hospital. 
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6. Normal deep tendon and superficial reflexes. 

7. Vision was grossly normal. Testing of cranial nerves numbers I, V, VII, 
IX, XI, and XII was satisfactory. 

8. Pupils react to light and accommodation. 


Patient was not disoriented but appeared somewhat drowsy and confused. 
He had vomited once in the Radiology Department. There had been evidence 
of an escape of cerebral spinal fluid. A specimen of rhinorrhea was taken and 
the laboratory reported quantitative sugar, 12 mg. per 100 ¢.. of fluid, by 
percentage. 





* 4 


Fig. 1.—The patient at time of admission with multiple bruises and contusions. 


On Jan. 30, 1948, with consultation of Dr. Brown of the ENT Service, 
the patient was examined (Fig. 1). There was marked facial trauma with a 
small dressing over the external nose. The nares were packed with petroleum 
jelly gauze. The canals and drums of the ears were normal with no evidence 
of hemorrhage. There was a marked compound comminuted fracture of both 
nasal bones with flattening of the face. On removal of the nasal packing the 
nares were seen to fill rapidly with a thin, slightly sanguineous fluid that con- 
tinued to fall after suctioning. The examination of the internal nares was 
unsatisfactory because of the hemorrhage and thickening of the nasal septum. 
The lateral nasal walls appeared to be fractured medially. The oral exam- 
ination revealed the entire maxillary arch to be fracture-free from the remainder 
of the skull. There was marked posterior displacement with malposition of the 
maxillary teeth. The patient had difficulty in moving the jaw and in swallow- 
ing. Roentgenographic examination of the facial bones on Dee. 30, 1948, re- 
vealed a badly comminuted and depressed fracture involving nearly all the 
maxillary bones bilaterally, with an apparent posterior displacement and rota- 
tion (Figs. 2 and 3). The nasal septum, as well as both inferior orbital rims, 
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Fig. 3. 


Figs. 2 and 3.—A depressed fracture of the maxillary bones with a posterior displacement. 
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was fractured. Both maxillary sinuses were cloudy as if due to hemorrhage. 
The nasal bones were fractured and displaced inferiorly. There were fractures 
involving each orbital process of the malar bone. There was an irregular cloud- 
iness and disturbance of the bones in the vicinity of the sphenoid sinuses. A 
lateral view of the cervical spine revealed a chip fracture involving the antero- 
inferior portion of the second cervical vertebrae with displacement of the frag- 
ment. No other fracture or dislocation could be made out. 


General Physical Findings.—The blood pressure was 120/60; pulse, 80; 
respirations, 20 per minute; temperature, 101.1° F. Examination revealed a 
well-developed, well-nourished young man lying in bed. The systemic review 
was essentially negative except the traumatized area of the face. Photofluoro- 
graphie examination of the chest showed clear lungs. The heart and aorta ap- 
peared normal. 


Laboratory Examination.— Examination of the blood showed bleeding time, 
two minutes, coagulation time, three and one-half minutes, hemoglobin, 13.5 
Gm. of 93.2 per cent, 4,300,000 erythrocytes and 7,150 leucocytes, of which 
79 per cent were polymorphonuclear, segmented, and 21 per cent lymphocytes. 
The sedimentation rate was 21 mm. in sixty minutes. The Kahn test was nega- 
tive. The urine was straw colored, alkaline in reaction; transparency was 
cloudy, specific gravity, 1:020. The microscopic examination revealed a mod- 
erate amount of amorphous matter. The fluid from the nose revealed quanti- 
tative sugar, 12 mg. per 100 ec. The qualitative Benedict’s test gave no 
reading. 


Treatment and Course.—The patient was immediately started on 50,000 
units of penicillin every three hours. He was also given sulfadiazine, 1 Gm. 
with sodium bicarbonate every six hours. He was given a high protein, high 
caloric diet of fluids. Codeine sulfate, 14 gr., and aspirin, 10 gr., as needed 
were ordered. He was given 500 ¢.c. whole blood on the first day of admission. 
His blood pressure was 120/60, and went down to 100/55. The patient stated 
he felt fine. 

On Dee. 31, 1948, the patient was given 700 ¢.c. glucose in saline by intra- 
venous infusion. Oral hygiene care was accomplished by the nurse on the ease, 
by irrigating with warm saline and cleansing the mouth with swabs. Yellow 
oxide of mercury ointment was applied to each eye. 

On Jan. 1, 1949, the edema of the face had subsided considerably. He 
required only mild sedation. 

On Jan. 2, 1949, the patient had been slightly restless and breathing heavily. 
He was given 500 ¢.c. glucose in saline by intravenous infusion. The drainage 
from the nasal passageway had stopped. His blood pressure was 130/65, pulse, 
60, and respiration, 20 per minute. The temperature was 99° F. 

On Jan. 3, 1949, after consultation with Dr. Drueckmiller, Neurosurgeon, 
Dr. Brown, ENT Service, and Dr. Hoen, Civilian Consultant in Neurosurgery, 
it was decided that surgery was safe for the patient. There were no pathologic 
neurological signs. The patient was placed in a sitting position and a plaster 
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headeap with a fixation appliance was secured as described by Erich. This 
was allowed to set for twenty-four hours so that no abnormal pressure might 


cause indentations, which might develop into pressure sores. 


Operation.—On Jan. 4, 1949, after premedication of Pentobarbital Sodium, 
114 gr., Demerol, 100 mg., and Scopolamine, 1/100 gr., anesthesia was induced 
hy intravenous Thiopental Sodium and maintained by nitrous oxide and oxygen 
via oral intubation. Maxillary arch bars were secured to the maxilla and 
mandible by means of ligatures of 0.020 stainless steel wire. The maxilla was 
reduced outward and downward. Traction wires were placed opposite the pre- 
molars and inserted through the cheek of the maxilla. These were attached 
to turnbuckles on each side of the fixation appliance and secured. The nasal 
bones were reduced by Dr. Brown and Dr. Gaillard of the ENT Service. They 
found marked fragmentation of the internasal structure with marked friability 
of the tissue. After reduction and molding, the parts were immobilized by 
internasal splints and an anterior molded splint (Fig. 4). The patient was given 
an intravenous infusion of 1,500 ¢.c. of 5 per cent dextrose in water after the 


operation. 





Fig. 4.—The fixation appliance in position shown postoperatively. 


On Jan. 5, 1949, the patient had spent a restless night following surgery. 
He was continued on penicillin, sulfadiazine, and sodium bicarbonate therapy 
as prior to operation. The patient was kept in a mid-Fowler’s position. His 
temperature rose to 101° F. but returned to normal the second postoperative 
day. His blood pressure was 150/70, pulse, 80, respiration, 20 per minute. 
There was considerable edema around the eyes. <A portion of the anterior part 
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of the plaster headcap had to be released. The occlusion was not normal as 
there was ‘an open-bite of approximately 0.5 em. (Fig. 5). Anterior traction 


was applied by the use of elastics attached to the mandible and the parts were 
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brought to approximate edge-to-edge position of the incisors (Fig. 6). 


Fig. 9. 





Fig. 10. 
Fig. 9.—Anterior view qne week postoperatively. 
Fig. 10.—Lateral view one week postoperatively. 


On Jan. 6, 1949, a rod was attached to the fixation appliance, and by use 
of elasties (Fig. 7) the parts were brought to approximate normal position. 
He was then transferred to the dental ward. The patient’s postoperative con- 
dition was exeellent (Figs. 9 and 10). 
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On Jan. 8, 1949, the sulfadiazine level of the blood was 9.2 mg. per cent. 
The blood picture showed 4,700,000 erythrocytes, 9,650 leucocytes, of which 72 
per cent were polymorphonuclear neutrophiles, 26 per cent, lymphocytes, 1 per 


Fig. 11. 





Fig. 12. 


Fig. 11.—The occlusion and fixation appliance four weeks postoperatively. 
Fig. 12.—Lateral view of occlusion. 


cent, eosinophiles, and 1 per cent, monocytes. The patient’s mouth was cleansed 
four times a day and he was instructed in oral hygiene. Chemotherapy was 
discontinued on Jan. 10, 1949. The patient had received in all 4,100,000 units 
of penicillin. 
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Fig. 13. Fig. 14. 
Fig. 13.—Postoperative anteroposterior roentgenogram showing the maxilla to be in satis- 
factory alignment and position. 
Fig. 14.—Lateral roentgenogram showing the maxilla to be in normal position. 





Fig. 15.—Postoperative appearance of patient upon discharge. 
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On Feb. 9, 1949, the headeap was removed and roentgenograms of the 
bones of the face with a posteroanterior view, lateral view, and a Water’s posi- 
tion showed the maxilla to be in satisfactory alignment and position (Figs. 13 
and 14). The neurosurgeon examined the patient and stated that there were 
no neurosurgical complications or pathology resulting from the accident. 


Result.—The patient had a good functional result. The teeth were re- 
stored to approximate normal position. He could masticate his food. There 
was no facial disfigurement. He was quite happy and was discharged to duty 
on March 15, 1949. (Fig. 15.) 


Comment.—Fractures of the middle one-third of the face oftentimes re- 
quire the services of the several specialties. With proper planning, study 
models, and roentgenograms, excellent results may be obtained by modern 
means of therapy. With the aid of antibiotics, infection may be kept to a 
minimum. 














TREATMENT OF DISPLACED FRACTURES OF THE 
EDENTULOUS MANDIBULAR ANGLE 





RicHarp J. Burcu, D.D.S.,* CHanute FreEvp, IL. 


S° MANY methods have been advocated for treatment of displaced fractures 
along and near the edentulous mandibular angle that the over-all picture is 
one of confusion. The term edentulous mandibular angle is used to designate 
fractures occurring distally to normal or remaining sound teeth. Trial and 
error application of the various methods frequently results in healed fractures 
in poor position and loss of function in varying degrees. This may be followed 
in later years by temporomandibular joint arthralgia and difficult prosthetic 
problems due to muscular imbalance. The muscular displacement of the ramus 
in the complete fracture is so forceful and continuous that nearly all closed 
methods of reduction and stabilization are comparative failures. Various types 
of oral approaches, skeletal pin fixation, and the transfixation of the fragments 
with a driven Kirsehner wire are inadequate. None of these are adequate in 
patients in whom reduction must be delayed for one to two weeks or longer. Of 
all the methods advanced the driven Kirschner wire is the least applicable and 
the most likely to result in poor approximation, delayed healing, and other 
complications. The method should not be described as worthless because there 
is always the oceasional case to be considered wherein some odd method or im- 
plement might fulfill a unique requirement. The choice of technique is deter- 
mined by the knowledge of occlusion, anatomy, and function of the dental arches 
possessed by the individual surgeon. Use of the Kirschner wire has been 
advocated primarily by those having little or no understanding of dental fune- 
tion and occlusion. : 

With the advent of antibiotic therapy a few authors have advanced open 
reduction by transosseous wiring. Most others have used this method only as 
a last resort. 





Much of this thought is believed predicated upon the hesitancy of some 
surgeons to create external scarring. This is minimal and most inconspicuous 
in the well-executed approach at the optimum time. The superior result in fune- 
tion and facial symmetry obtained in open reduction far outweighs the incision 
defect. ; 

The operation may be performed under local or general anesthesia as 
indicated. The technique is neither complicated nor difficult provided one is 
skilled in the art of hard and soft tissue surgery. A variation of methods 
previously described by others is demonstrated in Fig. 1. The wire (AC) 





*Chief of Oral Surgery, Air Force Hospital. 
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approximates the fragments and BC counteracts the muscle displacement. There 
are a few factors which facilitate the wiring. Pass the wire into the hole at 
B from the lateral aspect. Returning the wire through the hole at C is made easy 
by passing a 20-gauge hypodermic needle through the hole and returning the 
wire through the lumen. Stainless steel wire of approximately 0.020 inch 
diameter is best. A variation of technique is shown in Fig. 2. 





Fig. 4. 


Case Report 
History.—A 19-year-old white soldier was admitted to Chanute Air Force 
Base Hospital on the oral surgery service on July 26, 1950, from a civilian 
hospital. The transfer diagnosis of bilateral fracture of the mandible was 
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supported by accompanying x-rays. The patient stated that sometime during 
the afternoon of July 25 he had been kicked in the face in a fight and lost con- 
sciousness for about six hours, awakening in a civilian hospital. 


Fig. 5. 





Fig. 6. 


Examination.— When first seen the patient was conscious, well orientated, 
and suffering no pain except on attempted movement of the mandible. There 
was considerable bilateral swelling of the face and neck with incomplete trismus 
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(Fig. 3). There were no signs of neurologic injury and the general physical 
history and findings were noncontributory. The patient was placed on anti- 


biotic therapy. The following day supplemental x-ray examination revealed 





Fig. 7. 





Fig. 8. 


complete bilateral fractures of the mandibular angles through the sockets of 
unerupted third molars. There was marked displacement of the rami and 
shifting of the body (Fig. 4). 

Operation.—On July 31, 1950, under sedation and procaine anesthesia, 
the right and left third molars were removed and the sockets and oral traumatic 
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lacerations sutured with 00 chromie gut. Continuous loop wiring was applied 
to the maxillary and mandibular teeth and intermaxillary elastics were placed. 
Two days later x-ray check-up revealed excellent occlusion of the teeth but 
more displacement of the left ramus and no improvement on the right (Fig. 5). 
Considerable edema and hematoma remained from the original injury and the 
operative procedure. To interfere at this time for open reduction would add 
insult to injury and invite breakdown of the wound. Therefore, open reduction 
was postponed until August 11 when bilateral transosseous wiring was com- 
pleted through a 3.5 em. submandibular incision under gas-oxygen-ether nasal in- 
tratracheal anesthesia. On the right the facial artery and vein were divided and 
tied for access. Thrombosis of the facial artery had resulted from the blow. 
On the left the vessels were exposed and retracted. Antibiotic therapy of peni- 
cillin, 50,000 units every three hours, and streptomycin, 0.5 Gm. twice a day, 
was ordered. Intermaxillary fixation was postponed until the following day 
when elastics were applied and later replaced by silk. The results are shown 
in Figs. 6, 7, 8, and 9, nine weeks later when all appliances had been removed. 





Fig. 9. 


Comment 

In open reduction procedure make symmetrical incisions, taking advantage 
of the natural lines of the neck skin. 

The optimum time for open reduction is after the initial edema and/or 
hematoma have entirely resolved. In the meantime utilize some method of 
supplemental stabilization for comfort and feeding. I have performed open 
reduction in these cases as long as ten weeks after the original injury with 
excellent results. 

Plan modification of technique to fit the individual ease. 

Ordinarily it is not necessary to remove the wires. 

Check the occlusion of the teeth before closing the submandibular incisions. 
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Summary 
A method of treating a perplexing oral surgery problem is advocated. 
The advancement of this method is based on the treatment of more than 
three hundred fractures of the mandible. 
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RADICULAR CYST OF THE MANDIBLE 





Report of a Case 





SipNEy R. Kuprer, B.S., D.D.S.,* Brookiyn, N. Y. 





HE following case illustrates a condition in which a radicular cyst, pre- 

sumably originating from one tooth, spread to involve two adjacent teeth. 
Concomitant with the clinical study, histologic investigation of the epithelial 
lining of the cyst and existence of a sinus tract may serve to corroborate cer- 
tain speculations involving the origin of the eystie epithelium. 

On June 23, 1948, a 21-year-old white woman presented herself at the Out- 
patient Clinic of the Kings County Hospital requesting the removal of a large 
eyst of the left mandible. 

History 


Her local dentist had removed a carious mandibular left first molar one 
week previously because of advanced decay, and the presence of a sinus tract 
opening on the buccal gingival aspect of that tooth. Upon radiographic exam- 
ination, he noticed a large radiolucent area in that region of the mandible. The 
patient had at no time experienced any pain or discomfort and did not remem- 
ber the duration of the sinus tract opening. 


Examination 


The patient was a well-developed, well-nourished, healthy young woman in 
no apparent discomfort. Intraoral examination was essentially negative. The 
socket of the week-vld extraction was healing normally. On its buccal aspect 
was the reddened opening of the sinus tract. Drainage was not apparent, but 
a slight bulge of the buccal plate of bone in this area, which was painless upon 
palpation, was noted. The Mazzini test was negative and a blood chemistry 
revealed normal findings. 

A left lateral oblique x-ray revealed a well-defined radiolucent cystlike area, 
extending from the left second premolar to the mesial surface of the third molar. 
It extended inferiorly to the border of the mandible and appeared to involve 
the mandibular canal (Fig. 1). Roentgenograms of the opposite side of the 
mandible and of the long bones of the forearm were negative for any cystic 
changes. 

In order properly to evaluate the teeth associated with the radiolucent area, 
each was tested for vitality using the Burton pulp tester. The second molar 
gave a very hyperactive response indicative of pulp involvement. The second 
premolar gave no response indicating a nonvital condition. Since the third 
molar was only slightly hypersensitive, it was decided to retain it pending 

*Clinical Assistant Visiting Dentist, Kings County Hospital. 
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further developments. The remaining teeth tested normal. As a result of 
these findings, extraction of the second premolar and second molar and enuclea- 
tion of the lesion were elected. 





ig. 1.—A left lateral oblique plate revealing the radiolucent cystlike area extending 
from the second premolar to the third molar. Note the apparent involvement of the third 
molar and the inferior dental canal. 





Fig. 2.—Photograph of the tissue specimen after enucleation. 


Operation 


On June 27, 1948, the patient was admitted to the Kings County Hospital 
and started on 100,000 units penicillin, intramuscularly, every eight hours. The 
next day, she was given 114 gr. Pentobarbital Sodium one hour before the 
operation. Hooked arch bars were adapted and put aside in the event of a 
mandibular pathologie fracture during the operative procedure. A left inferior 
alveolar nerve block and buccal infiltration were given using 1.5 per cent mono- 
eaine-epinephrine solution. The interproximal papillae were released from the 
canine to the third molar tooth and a buceal mucoperiosteal flap was laid back 
and retracted. An opening in the bone was seen at the site of the orifice of the 
sinus tract. Part of the cystic membrance was visible. Bone was removed 
around this initial opening with rongeur forceps, and an opening of 8 mm. in 
diameter was effected. The second premolar and second molar were then re- 
moved, and the interdental septa between these teeth and the first molar were 
excised. 
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The cyst membrane was enucleated from the mandible with curettes. There 
was some pain and bleeding when the inferior portion of the cyst membrane was 
separated from the bone, indicating possible contact with the inferior alveolar 
nerve and vessels. The hemorrhage was controlled with gauze packs. After the 
complete removal of the cystic membrane, all bony debris was carefully removed, 
and the mucoperiosteal flap margins trimmed and approximated. Sulfathiazole 
powder was insufflated into the erypt and the flap was replaced and fixed with 
five silk sutures. The patient was returned to the ward for continuation of 
penicillin therapy. Sedation consisted of 100 mg. isonipecaine (Demerol) every 
four hours as needed. <A soft diet was ordered. 

The specimen was sent to the laboratory for histopathologic examination 
(Fig. 2). 





Fig. 4. 


__ Fig. 3.—Postoperative radiograph six months later showing healing progressing satisfac- 
torily (photo reversed). 

; . 4.—Radiographic appearance twenty-two months after surgery. Healing and regen- 
eration are almost completed. Note the normal periapical appearance of the third molar. 





Course 


On June 29, 1948, one day postoperatively, there was some swelling in the 
region of the left side of the mandible, and marked sensitivity over the operative 
site. On June 30, 1948, penicillin therapy was stopped and sedation was changed 
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to acetylsalicylic acid, 10 gr. every four hours as required, maintaining the 
patient’s comfort. On July 1, 1945, the patient was discharged from the hospital 
and given directions for home care, which consisted of hourly intraoral rinsings 
with warm saline and continued ingestion of a soft diet. On July 3, 1948, the 
swelling had diminished almost completely, but some tenderness of the operative 
area remained. Three of the five sutures were removed at this time. On July 5, 
1948, the remainder of the sutures were removed. 





Fig. 5.—Photomicrograph of the cystic membrane showing a stratified squamous epithelium. 
There is a minimum of subepithelial inflammatory reaction. (x440.) 





Fig. 6.—Cholesterin slits or clefts with a diffuse infiltrate of round cells. (x440.) 


Postoperative Checkup 
Postoperative radiographs taken six months later, on Jan. 28, 1949 (Fig. 3), 
and twenty-two months later, on April 24, 1950 (Fig. 4), revealed progressive 
bony repair of the pathologic defect. 
Pulp testing of the remaining teeth on April 24, 1950, revealed normal 
vitality of all teeth concerned. There was no paresthesia of the left lip at any 
time, indicating absence of trauma to the inferior alveolar nerve. 
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Pathologic Report 


The specimen consisted of three irregular, hemorrhagic, moderately soft 
fragments of tissue, the largest measuring 1.8 by 1.2 by 1 em. Sections of the 
cyst wall showed it to consist of granulation tissue partly covered by a thin layer 
of stratified squamous epithelium. There were focal areas of recent and old 
hemorrhage and within the cyst wall there were numerous cholesterol clefts sur- 
rounded by foreign body giant cells. There was a focal and diffuse infiltrate of 
plasma cells and lymphocytes and occasional polymorphonuclear leucocytes 
(Figs. 5 and 6). Diagnosis was a radicular cyst. 


Comment 


We may assume that the second premolar and second molar teeth were 
involved secondarily. The cyst originated from a granuloma caused by pulpal 
inflammation of long standing involving the carious mandibular left first molar. 
The other teeth had no carious lesions to account for their abnormal condition; 
therefore, their involvement may be attributed to the encroachment of the enlarg- 
ing cyst and subsequent chronic infection caused by it. Only those teeth which 
gave an extraordinary response to the pulp test were removed. Thus the third 
molar, despite its apparent roentgenologic involvement, was left in place, illus- 
trating the value of a quantitative test for pulp vitality. 

The histologic appearance of the cystic epithelial lining was that of stratified 
squamous epithelium, not unlike that characteristic of oral mucosa (Fig. 5). 
According to James and Counsell,’ the epithelium in cysts is derived from the 
oral mucosa. They maintain that the acute alveolar abscess pierces the alveolar 
plate and mucoperiosteum to form a sinus tract, which, if it persists, provides 
the path for epithelium from the oral mucosa to grow down into the periapical 
granulation tissue. In this case we have the persisting sinus tract, but unfor- 
tunately no attempt was made in the sectioning of the specimen to demonstrate 
continuity between the epithelium of the sinus tract and that lining the cyst. If 
this concept is true, it would be interesting to see if all granulomata which com- 
municate through a demonstrable sinus tract with the oral cavity have an epi- 
thelial lining. Of course, the most widely accepted view of the origin of the 
cystic epithelium is from the epithelial debris of Malassez in the periodontal 
membrane, which is stimulated to proliferation by chronic inflammation.? 
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THE USE OF MICROWAVE DIATHERMY IN DENTISTRY FOR THE 
TREATMENT OF SWELLING AND TRISMUS 





R. QUENTIN Royer, D.D.S.,* KHauit G. Waku, M.D.,** STaNLey A. LOVESTEDT, 
D.D.S.,* AND Frank H. Krusen, M.D.,*** RocHESTER, MINN. 





URING the last three years microwave diathermy has been used to provide 

heat as a therapeutic agent in the postoperative treatment of selected pa- 
tients undergoing odontectomy at the Mayo Clinic.1 Microwaves are a form of 
electromagnetic energy and are designated by a certain range of waves in the 
radiofrequency spectrum. When human tissues are exposed to microwaves, 
the electromagnetic energy is transformed to heat energy which can be shown 
to provide a penetrating and focusable heat. 

Microwaves may be generated by a multicavity magnetron tube, the same 
type of apparatus which is used to produce radar.2. Microwaves are produced 
by an oscillating frequency of 2,450 megacyeles per second at wave lengths of 
approximately 12 em. This can be compared with short wave diathermy pro- 
duced by a frequency of 30 megacycles per second with wave lengths of 10 
meters, conventional diathermy at 3 megacycles per second with wave lengths 
of 100 meters, and standard broadeast at 300 kilocycles per second at 1,000 
meters.’ Thus it can be seen that one of the characteristics of microwaves is 
extreme shortness.’ 

A commercial microwave generator is illustrated in Fig. 1. A coaxial 
cable attached to the generator carries the radiofrequency energy to a 4-inch 
(about 10 em.) hemispherical director from which microwaves are emitted in 
a focusable manner. 


Rationale of Heat Therapy for the Treatment of Swelling 
and Trismus Resulting From Odontectomy 


On an empiric basis, heat applied to a painful and swollen jaw has been 
thought to be beneficial in accelerating wound healing after third molar odon- 
tectomy.':* Heat may aid in the reduction of swelling and trismus, which in- 
variably follow this type of surgical procedure. Microwave diathermy applied 
to living tissue causes a rise in the temperature of the tissues, an increase in the 
rate of local circulation, an increase in exchange of fluid, and an increase in 
the rate of lymph drainage. Denkman® concluded that after twenty minutes 
of exposure to short wave diathermy the increase in temperature causes relaxa- 
tion of muscles. The local heat produced in tissues by*exposure to microwaves 
is known to bring out an increase of venous return and a vasodilatation through 
local reflex mechanisms and direct metabolic effects.2 Heat is thought to increase 
the metabolism of tissues. This would tend to accelerate the budding of new 


Read at the meeting of the International Association for Dental Research, French Lick, 
Ind., March 24 to 26, 50. 

*Section on Dental Surgery, Mayo Clinic. 

**Section on Physiology, Mayo Clinic. 

***Section on Physical Medicine, Mayo Clinic. 
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capillaries, increase fibroblastic activity, and accelerate the healing of the 
wound. Therefore, it might be postulated that heat might be of value in the 
more rapid alleviation of swelling and trismus by increasing the exchange of 
fluid, thereby reducing the amount of edema fluid and preventing the organiza- 
tion of the exudate in the tissue.’ 











Fig. 1. Fig. 2. 


Fig. 1.—Microwave diathermy unit. Note the cabinet housing the microwave generator, 
the coaxial cable, and the small hemispherical director. 
Fig. 2.—Technique of application of microwaves to the jaw after third molar odontectomy. 





Localized Temperature Changes 


Patients who have undergone odontectomy have been treated with micro- 
waves on the first and successive postoperative days, as is shown in Fig. 2. The 
director is placed 5 em. from the skin of the cheek on the affected side and 
the power output of the machine is carefully maintained at 100 watts for 
twenty minutes. Temperature rises have been recorded by means of a thermis- 
tor® which provides surface temperature readings before and immediately after 
twenty minutes of continuous exposure to microwaves. It has been observed 
that the average rise in the temperature on the cutaneous surface of the cheek 
is 3.4° C. Similarly, average intraoral elevation of temperature on the lingual 
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side of the ipsilateral mandible is 0.9° C., and on the ipsilateral mandibular 
mucobuceal suleus the average rise of temperature after twenty minutes of 
continuous exposure to microwaves is 1.1° C. Apparently microwaves in proper 
dosage can be used with a fair degree of safety to heat any tissue of the human 
body except the eye, where, when dosage was excessive, deleterious effects have 
been observed. 
Methods for Study 

Thirty-five patients with bilaterally impacted third molars for which 
removal was indicated were selected for study. In 19 of the cases the extent 
of the operation on the two sides was approximately the same, and reasonably 
complete observations were made in these eases. In nearly every instance both 
maxillary and mandibular third molars on one side were removed at each 
operation. As nearly as possible all factors which would alter the postoperative 
course of swelling and trismus were kept constant. 
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Days after odontectomy 


Fig. 3.—Influence of microwave therapy on the swelling which followed bilateral third molar 
odontectomy in 19 patients. - 


In order to determine the effect of microwave diathermy on the swelling 
and trismus, one side was exposed to microwaves and the other was untreated 
after odontectomy of third molars. The microwave diathermy used in all cases 
consisted of twenty minutes of continuous exposure to microwaves at an output 
of 100 watts when the director was at a distance of 5 em. from the skin of the 
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eheek. The treatment was given on the first four days after operation on only 
one side. Measurements indicative of swelling and trismus were made post- 
operatively on both sides of the jaw. The degree of swelling expressed in milli- 
meters was determined by subtracting the preoperative measurement of the 
distance between the mandibular molar teeth and the cutaneous surface of the 
cheek from the postoperative measurement. The degree of trismus expressed 
in millimeters was determined by subtracting the postoperative measurement 
from the preoperative measurement of the distance between the incisal edges 
of the maxillary and mandibular central incisors when the mouth is opened 
maximally. 
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Fig. 4.—Intiuence of microwave therapy on the trismus which followed bilateral third molar 
odontectomy in 19 patients 


Results 


When the averages of the measurements of the sides treated were compared 
with the averages of the sides not treated the following observations were made. 


1. Swelling was less severe on the side that was exposed to microwaves 
than on the side not treated during the second, third, fourth, and fifth post- 
operative days (Fig. 3). 

2. Trismus was less severe on the third, fourth, and fifth postoperative days 
when the jaw was treated with microwaves after odontectomy than when no 
microwave diathermy was applied (Fig. 4). 
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Subjectively, patients whose jaws are treated with microwaves experience 
relief from postoperative pain and soreness, especially during the actual heating 
period. This may be the most important effect of microwave therapy when 
applied to a painful, swollen jaw that is difficult to open. 


Summary 
The use of microwaves has been shown to be a satisfactory method for the 
heating of tissues. The swelling and trismus which followed odontectomy were 
measured in 35 patients who underwent odontectomy on both sides of the jaw, 
with one side acting as a control and the other side in the same patient receiving 
microwave diathermy treatment. An externally applied, penetrating and focus- 
able heat helps to alleviate swelling and trismus which follow third molar 
odontectomy. 
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A VERY BADLY HANDLED FRACTURE OF THE MANDIBLE 





Report of a Case 


GEORGE W. MatrHews, M.S., D.D.S.,* BrrMINGHAM, ALA. 


FTER two years of service overseas in a general hospital which handled 
over 30,000 patients, a large percentage of which were battle casualties, 
it is our belief that by and large the quality of the services rendered were on a 
par with, or even superior to, those in civilian practice. However, in a group 
as large as the Army Medical and Dental Corps one is bound to find men who 
are not as capable as they might be, and whose judgment is not of the highest 
order. Unfortunately, there were also a few who wanted to try out new things 
whenever they had a chance. This was the reason that the indiscriminate use of 
Roger Anderson pins was frowned upon by the surgeon general. 


a 





Fig. 1.—Roentgenogram of patient after attempted reduction with arch bar only. There 
is a fracture through the symphysis, another in the right premolar region, and also one through 
the neck of the right condyle which had apparently been overlooked or disregarded in the 
treatment planning. 


A patient with a fractured jaw came into my hands; he had been treated 
at another installation and, fortunately, had roentgenograms covering the entire 
course of treatment so the whole story could be read like an open book. 


*Formerly Major, Dental Corps, Army of the United States; Chief of the Oral Surgery 
Section, 300th General Hospital, Mediterranean Theater of Operation. 
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Fig. 2.—A, Roentgenogram showing attempt to improve fixation and stabilization of the 
fragments by putting two single loop wires through the ends of the fragments at the lower 
border. 

B, Posteroanterior roentgenogram showing patient after the direct bone wiring had been 
done. Note the fracture of the right condyle still untreated. The radiolucent line across the 
neck of the left condyle also has the appearance of a fracture but is caused by superimposi- 
tion of the malar process. 











B. 


Fig. 3.—A, Roentgenogram showing that a Vitallium plate has been placed and also show- 
ing intermaxillary fixation with wires on the molar teeth. 
B, Posteroanterior projection showing Vitallium plate in place. 
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History.—The patient was first seen on May 15, 1945. He gave a history 
of having suffered a broken jaw on Nov. 2, 1944, in a jeep accident. Roentgeno- 
grams made at that time revealed the fracture through the symphysis, another 
through the right first premolar area, and another through the neck of the right 
condyle, with marked displacement. At that time reduction was attempted by 
means of a very small arch bar ligated with wires to the remaining lower teeth. 
No intermaxillary fixation was used. Apparently no attention was paid to the 
fractured condyle. (Fig. 1.) 

No union had been obtained for perfectly obvious reasons; therefore, some- 
time in the latter part of December, 1944, an open reduction was done in which 
a single hole was drilled in each fragment at the lower border of the mandible 
and a small single wire looped through these holes, as can be seen in Fig. 2, A 
and B, which were made Dee. 29, 1944. About that time the second premolar 
was extracted. Still nothing had been done about any intermaxillary fixation 
or the fractured condyle. 

The patient rocked along like this until these wires sloughed out, and some- 
time in Mareh, 1945, another open reduction was done at which time a Vitallium 
plate with serews was put in. This proved to be successful because somebody 
at this time coneeived the idea of using intermaxillary fixation on each side, 
which would hold the jaw firm enough to let the fragments unite. The roentgeno- 
grams seen in Fig. 3, A and B were made on April 16, 1945. 

When we saw this patient on May 15, 1945, he was on his way to the States 
so the final outeome is not known. At that time the mandible appeared fairly 
firm, although intermaxillary wiring was still in place and made it difficult to 
say whether the fragments would remain firm with the jaw in use. There was 
a very large sear along the lower border of the mandible from the right angle 
well past the midline. 

Conclusions 

Krrors in execution are bad, but errors in judgment are even worse and it 
is certainly obvious that several errors in judgment and selection of type of 
treatment were made in this case. Open reduction and fixation by direct wiring 
through the bone definitely has its place in treating fractures of the mandible, 
as does the selected use of Vitallium plates, but it is obvious in this case that a 
much simpler and more effective treatment would have been intermaxillary 
fixation. This would have been a very good ease for an acrylic splint, had it 
not been for the fracture of the condyle, which needed to be put at rest. 

Many patients do not have sufficient or adequate teeth for the use of 
intermaxillary fixation and some other method must be selected, but in this case 
the remaining teeth appeared to be ideal for this type of treatment. 

It is obvious from examining the roentgenograms in Figs. 1 and 2 that the 
small arch bar used was entirely too frail to keep from bending over the long 
span between cuspid and second molar on each side. 

The exact dates of operations and places at which they were done are not 
known in this ease, but a very valuable lesson can be learned from studying the 
roentgenographie record of the case from the time of injury through the last 
roentgenogram. 


1922 TENTH AVENUE SOUTH. 








DENTIGEROUS CYST WITH AMELOBLASTOMA 


Report of a Case 


JosePpH W. Bai.ey, D.D.S., F.A.C.D., Corpus Curisti, TExas 


HE x-ray of the patient in the case reported was interpreted as a cystic 

odontoma, a follicular cyst in which an odontoma developed because of a 
fault in odontogenesis. The odontoma may be found in the cyst wall or may 
project into a cystic mass and, like a follicular cyst, increases slowly in size and 
finally causes expansion of the bone. 

The case to be reported is interesting because the microscopic findings did 
not confirm the x-ray diagnosis, and because the systic epithelium was found to 
be proliferate and form an ameloblastoma. 


Case Report 


The patient was a white boy, aged 17. He was referred by a physician, 
and complained of pain and swelling of the maxilla on the left side. This 
growth, first noticed at the age of 14, had continued to enlarge, but had not 
become painful until ten days before the patient was referred to my office. His 
physician had incised the area and inserted a gauze drain three days before. 
The patient said that drainage was continuous but the pain had not subsided. 

Past History.—The patient’s mother said the boy was in a car accident 
at the age of 714 years, and had lost the upper left lateral incisor at that time. 
The other missing teeth did not erupt after the deciduous teeth were lost. 

Examination showed that the upper left lateral incisor, cuspid, and first 
premolar were missing. The second premolar had partially erupted on the 
lingual side. From the left central incisor to the first molar there was a rather 
large mass, bulging on the labial side and causing a distortion to facial features. 
I removed the gauze drain that had been placed by his physician and found 
very little exudate at this time. The right side of the maxilla was normal in 
appearance and all teeth had erupted in normal position, as was the case in the 
mandible. 

Roentgenologic examination revealed a large oval-shaped area extending 
from the upper left central incisor to the first molar. Palatally, it extended 
to the midline; labially it had caused an expansion of the cortex which looked 
very thin (Figs. 1 and 2). There was at least one tooth involved which seemed to 
be the missing lateral incisor, and many small radiopaque formations could be 
seen. The first premolar and cuspid were retained posterior to the growth. The 
roentgen diagnosis was cystic odontoma. 


General Physical Findings.—General physical findings showed the tem- 
perature to be 99.5° F.; respiration, 22; blood pressure, 120/75. 


Laboratory Examination——On Aug. 5, 1948, urinalysis was essentially 
negative; blood cell count showed erythrocytes, 5,010,000 per cubie millimeter; 
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leucocytes, 11,150 per cubie millimeter; hemoglobin, 90 per cent; color index, 
0.90; total neutrophiles, 61; eosinophile, 2 per cent; basophile, 0; myelocyte, 0; 
juvenile, 0; staff, 6; segmented, 55; lymphocyte, 35; monocyte, 3; bleeding 
time, 45 seconds ; coagulation time, 1 minute, 25 seconds; Wassermann, negative. 

Treatment.—The patient was given 300,000 units of penicillin the day 
before the operation. On Aug. 6, 1948, the operation was performed in my 
office, under local anesthesia. An incision was made from the midline of the 
premaxilla through the interdental space and continued along the crest of the 
maxilla to a first molar on the right side, and then through the interdental space 
of the first and second molars. Mucoperiosteal flaps were retracted to lingual 
and bueeal surfaces, exposing the growth, which was removed by curettage. The 
partially erupted premolar was removed, as well as the impacted cuspid and 
premolar. The growth and the teeth were x-rayed before being sent to the 
pathologist. The thin lateral wall was removed and smoothed by rongeurs and 
bone files. An iodoform gauze pack was inserted and the flaps closed with cotton 


sutures. 





Fig. 1. Fig. 2. 


Fig. 1.—Preoperative x-ray, diagnosis, cystic odontoma. 
Fig. 2.—Excised specimens. 


Pathologic Diagnosis.—The specimen consisted of a cyst 3 em. in diameter 
with walls up to 3 mm. in thickness. The lining was rough and ragged. There 
was a tooth in the wall of the cyst, apparently an incisor. The cyst was filled 
with crumbly, gritty material. Microscopic examination showed a cyst wall 
composed of dense fibrous tissue which was infiltrated with many chronic inflam- 
matory ceils. There were a few spicules of bone in the walls. The cyst was 
lined with a very irregular layer of squamous epithelium. The tissue immedi- 
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ately beneath the epithelium was heavily infiltrated with inflammatory cells. 
We saw no evidence of any malignancy. Diagnosis: Inflammed dentigerous 
cyst. 

Examination by O. Goldman, Oral Pathologist, Beth Israel Hospital in 
Boston, revealed a rather thick, dense, collagenous connective tissue capsule 
lined on its inner surface successively by a loosely arranged connective tissue 
and a stratified squamous connective tissue. Both the epithelium and the 
loosely arranged subjacent connective tissue exhibited an inflammatory exudate. 

The epithelium which was hyperplastic, sending many long and anastomos- 
ing rete pegs into the connective tissue, exhibited a moderate degree of inter- 
cellular edema and a minimal patchy infiltration by polymorphonuclear leuco- 
cytes. Numerous calcifications of varying sizes and shapes and having a 
homogeneous, dark blue appearance were seen in the epithelium. The genesis 
of these structures was not quite clear, although they were believed to be the 
result of calcification of the epithelium (Fig. 3). If the foregoing were true, 
one would expect to see degenerative or necrotic changes in the epithelium; 
such changes were not seen. In addition, the epithelium sent long strandlike 
projections into the subjacent connective tissue (Fig. 4). There were also 
seen, appearing in some cases well within the collagenous capsule, isolated nests 
and strands of epithelium which in the smaller aggregations appeared purely 
basal and in the larger aggregates exhibited Malpighian cells as well. 

The inflammatory exudate in the connective tissue was limited for the most 
part to the loosely arranged connective tissue in close proximity to the epithelium 
and involved it diffusely. It was moderate in amount and was characterized by 
edema and a cellular infiltrate composed of lymphocytes, plasma cells, and 
histiocytes, with an occasional polymorphonuclear leucocyte being seen. 

Four celloidin sections were made which all showed similar features: 


1. There was a normally formed root of a tooth eecentrically placed within 
the central cavity and attached to the wall. This root was seen to be covered 
in part by epithelium which formed an epithelial attachment and in part by 
connective tissue. The connective tissue showed no organization comparable to 
that seen in a periodontal membrane. 

2. In one area of the cyst epithelium, densely packed and rather close to 
the free surface, was seen a rather large nest of basal type cells. This tissue 
was felt to be proliferating and was interpreted as early neoplasia. 


Diagnosis: Lateral dentigerous eyst with ameloblastoma originating in cyst 
epithelium. 


Postoperative Treatment.—The patient was given Empirin, one tablet 
every three or four hours as needed for pain. Tyrothricin (10 ¢.c. concentrate 
to 1 liter distilled water) was used for irrigation three times daily. Ice pack was. 
applied to the face continually for the first day. Three hundred thousand units 
of penicillin were given just following the operation and again for the next two 
days. On the second postoperative day, the patient’s temperature was normal. 
Penicillin was discontinued at this time. About one-half of the iodoform pack 
was removed. On the seventh postoperative day the sutures were removed. 
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Higher magnification of field in Fig. 3. 


Fig. 4.—Photomicrograph showing epithelial proliferation with a center of calcified epithelium. 
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The pack was changed every four or five days for a period of eight weeks. At 
this time the granulation tissue was filling in nicely and the packs were dis- 
continued. - The patient was dismissed and instructed to return at monthly 
intervals for examination and roentgenograms. 

The area healed normally with a small degree of deformity, which was 
corrected by prosthetic appliance. 


Discussion 


The diagnosis of cystic odontoma is not borne out since the radiopaque 
tissue seemed to be calcified epithelium and not denticles such as are seen in an 
odontoma. The proliferating epithelium denotes the formation of an amelo- 
blastoma from the epithelium of the cyst. 


712 MEDICAL PROFESSIONAL BLDG. 














THE REPAIR OF ORALLY CONTAMINATED BONE DEFECTS WITH 
CANCELLOUS BONE CHIPS 





COMMANDER RayMonp F. HuesscuH, DENTAL Corps, UNITED STATES NAVY, AND 
CapTaIN Orto W. Wickstrom, MepicaL Corps, UNITED STATES Navy 





ITH the advent of antibiotics, many surgical procedures have been made 

possible which were not considered in former years. Bone defects of the 
jaws, potentially infected or orally contaminated, can be repaired by the use 
of cancellous bone chips. The criteria for repair are good circulation and a 
high blood level of antibioties. 

In recent years there have been several of these cases reported in the litera- 
ture. Marino, Tureo, and Craviotto,' of Buenos Aires, reported the use of 
cancellous bone chips in repairing defects of the mandible following excision of 
large tumors of this area. Stuteville® reported the use of cancellous bone chips 
in bone defects of the mandible resulting from osteomyelitis after the removal 
of necrotic bone and infected granulations. We* reported excision of a large 
radicular evst of the mandible and the repair of the bone defect with can- 
cellous chips. In this article two cases are reported in which bone chips were 
used to repair defects resulting from the removal of dentigerous cysts in the 
presence of oral contamination. 


Case Reports 


Case 1.—A 42-year-old man was admitted to the hospital complaining of 
a swelling of the right side of the mandible and a foul discharge intraorally. 
The mass had become acutely inflamed on several occasions, and had been in- 
eised and drained intraorally. Oral examination revealed an edentulous 
maxilla and mandible. A moderate degree of swelling was noticed in the region 
of the angle in the right side of the mandible. Upon applying a slight pressure 
to the mass, a purulent discharge was expressed intraorally in the region of the 
ascending ramus. Roentgenograms of the lateral and posteroanterior aspects of 
the right side of the mandible revealed a large area of radiolucency occupying 
the entire ramus. An unerupted third molar communicated with the radiolucent 
area. The ascending ramus was destroyed by the eyst, and a pathologie frac- 
ture existed at the junction of the coronoid process with the ramus (Fig. 1). 
A diagnosis of infected dentigerous evst was made and the patient was pre- 
pared for surgery. In view of the extent of the cyst, it was apparent that 
the bone defeet would require many months of packing and irrigating until 
healing was completed by scar tissue; therefore, to expedite the repair, it was 
decided to enucleate the evst and pack the bony cavity with cancellous bone 
chips. An extraoral incision was used to approach the defect. 


From the Departments of Oral and Plastic Surgery, United States Naval Hospital, Oak- 
land, Calif. 

The opinions or assertions contained herein are the private ones of the writers and are 
not to be construed as official or reflecting the views of the Navy Department or the Naval 
Service at large. 
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Prior to removal of the cyst, under an inferior alveolar nerve block, the 
unerupted third molar was removed. An effort was made to close the oral 
fistula. The extraction wound healed without incident, but a small fistula per- 
sisted between the oral cavity and the eyst. In about three weeks, when all signs 
of inflammation had subsided, the patient was prepared for extraoral surgery. 


Operation.— 

Extraoral procedure: Under intratracheal and intranasal anesthesia, a 
curved incision two inches in length was made just below the inferior border 
of the angle of the right side of the mandible. The soft tissues were reflected 
upward and the entire buceal aspect of the ramus was exposed. The cyst was 
enucleated. Hemostasis was secured by placing Gelfoam at the bleeding points 
in the bony eavity. A cancellous bone graft was taken from the erest of the 
left ilium, divided into chips, and gently packed into the bony cavity. A rubber 
drain was inserted to prevent the formation of a hematoma. The drain went 
down to the chips and not into the cavity. The soft tissues were sutured in 
anatomical layers and a pressure dressing was applied. Upon completion of the 
operation, two sutures were placed intraorally in such a manner as to close the 
intraoral fistula. Two teams operated on the patient simultaneously and at no 
time during the operation did the teams contaminate each other. 

Procedure in elevating the bone graft: An incision was made over the crest 
of the left ilium. The soft tissues were elevated and retracted, and the perios- 
teum was stripped from the bone. The cortical plate of the iliae crest was re- 
moved and the necessary cancellous bone was chiseled out of the iliae bed. The 
cancellous bone was divided into chips about the size of a pea and given to the 
team operating on the mandibular defect. The periosteum and soft tissues were 
sutured back into apposition, and a pressure dressing was applied. 

Postoperative Course.—The patient was given penicillin, one hundred thou- 
sand units every three hours for a period of one week, and then maintained on 
three hundred thousand units of proeaine peniciilin twice daily for an additional 
two weeks. He was given a liquid diet for the first forty-eight hours and then 
a soft diet. The drain was removed on the second postoperative day and the 
sutures were removed on the sixth day. The incision healed by primary inten- 
tion. The intraoral fistulous tract healed by granulation. The recovery was 
without incident. Periodic roentgenograms were made and the bone chips were 
completely homogeneous by the end of the fourth postoperative month (Fig. 2). 


Case 2.—A 34-year-old man was admitted to the hospital for treatment of 
a cyst found in a routine dental examination. The patient was not aware of 
its presence and had no complaints referable to the cyst. Roentgenograms of 
the lateral aspect of the right side of the mandible disclosed a radiolucency, to- 
gether with an impacted third molar. 

A diagnosis of a dentigerous cyst was made and the patient was prepared 
for surgery (Fig. 3). It was decided to remove this cyst intraorally and use 
eancellous bone-bank chips to fill this defect. 
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Fig. 1. 


ae 





Fig. 2. 


- Fig. 1.—Preoperative roentgenogram of dentigerous cyst in the right ramus of the mandi- 
ye, 

Fig. 2.—Postoperative roentgenogram four months later shows consolidation and bridging 
of bone chips. 
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Fig. 3. 





Fig. 4. 


Fig. 3.—Preoperative roentgenogram of dentigerous cyst in the right side of the mandible. 
Fig. 4.—Postoperative roentgenogram three months later shows homogeneous mass of 
bone chips. 
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Intraoral Surgical Procedwre—Under an inferior alveolar nerve block an 
incision was made along the crest of the alveolar ridge and up to the ascending 
ramus. The mucoperiosteal flap was elevated and retracted bucally. The cyst 
was enucleated en masse. The second and third molars were removed. A piece 
of iliae bone was secured from the hospital bone bank. The cortical plate was 
removed from the bone and the cancellous bone was chipped with a pair of 
rongeurs. The chips were thawed in a dilute solution of penicillin. The bone 
defect of the mandible was filled with the chips. The mucoperiosteal flaps were 
sutured back in apposition. 

Postoperative Cowrse——The postoperative course of treatment used was 
similar to that used in Case 1. The recovery was uneventful and healing of the 
intraoral wound was excellent. Impressions for a dental prosthesis were taken 
on the sixth postoperative week. Periodic roentgenograms revealed consolidation 
of the bone chips by the third postoperative month (Fig. 4). 


Summary 

Two eases of dentigerous cysts are reported in which the bone defects were 
repaired with cancellous bone chips in the presence of oral contamination. 

In Case 1 an extraoral approach was used in order to facilitate enucleation 
of the eyst, and to pack the defect adequately with bone chips. The cyst was 
infected and there was contamination of the wound with oral fluids via a fistula 
which existed between the cyst and the oral cavity. 

In Case 2 an intraoral approach was used because of convenience and ac- 
cessibilitiy of the eyst through the oral cavity. Bone-bank bone was used be- 
eause of its availability and convenience. In the conventional method of han- 
dling bone defects resulting from removal of bone cysts, benign tumors, or osteo- 
myelitis of the jaws, the defect is permitted to heal by granulation. The process 
of frequent packing and irrigation of such a cavity requires many months to 
heal. In large bone defects several vears elapse before bony regeneration is 
complete. In the presence of adequate antibiotic therapy the repair of such 
defects with cancellous bone chips is feasible, and the regeneration of the bone is 
markedly accelerated. 
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REPORT OF A CASE OF MULTIPLE SUPERNUMERARY TEETH 





H. C. Brrenpt, D.D.S., JERUSALEM, ISRAEL 





MONG a group of immigrant children who underwent a thorough medical 
examination, the case of D. S. is of special interest. The boy was 12 
years old and the youngest of 5 children. He was born in Iraq. The mal- 
position of the teeth on the left side, the missing lateral incisor on the right 
side, and the eruption of supernumerary teeth indicated the need for detailed 
examination. 

Anamnesis.—According to the patient his parents, as well as his brother 
and sisters, had normal teeth. As none of the family is living in Israel a 
verification of these facts could not be obtained. For the same reason facts 
about the patient’s early years could not be gathered. 


Examination.—The patient was of normal build and weight; his mental 
‘development was good. There was no reason to assume endocrine disturbances, 
a fact which was confirmed by general examination. Descent of testicles was 
according to age. There was no abnormal appearance of hands, feet, hair, iris, 
or perspiratory glands. 

Mouth.—The distance between the base of the nose and the mouth seemed 
slightly enlarged (Fig. 1). The gingivae showed a normal and healthy con- 
dition. The teeth were free of caries. No extractions had been performed. 
In the lower jaw the 14 teeth had grown normally without torsiversion and 
spacing. In the upper jaw the development on both sides distal from the 
first premolar was normal. The center of maldevelopment was found only in 
the central part of the upper jaw (Figs. 2, 3, and 4). 

Mesial from 4! a small canine, ®|, had erupted in torsiversion of about 
90°, and buceal from this tooth was erupting a broad canine, 3|. As the cen- 
tral incisor, | 1, was very broad, it may be assumed that 3 |, being very broad 
as well, was the genuine canine and ®| was a supernumerary canine. Mesial 
from ®| the deciduous canine, III |, persisted. About 6 mm. from it the de- 
ciduous I |, too, had not been shed and was covered labially by a tooth, called 
®|, which was smaller than the following 11 mm. broad |1. |1 showed a 
torsiversion of about 60° and the buceal surface of the adjacent |2, 9 mm. 
broad, was distally verted by 130°. Between |2 and |4 a tooth |® was 
placed, the form of which was that of a lateral incisor, its edges not being 
triangular and without the typical palatinal cuspid of a canine. Buceal from 
this tooth again, as on the right side, the permanent canine, | 3 , was erupting. 

X-ray Examination.—X-rays of the lower jaw revealed normal develop- 
ment and no unerupted teeth. In the upper jaw both sides were undisturbed 
distal from the first premolar. From the x-ray (Fig. 5) and the drawing 
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(Fig. 5a) could be seen the double contour of 3| and ®|. Between their roots 
and that of 4| a tooth germ, called K |, was visible in an early stage of develop- 
ment. The root of III III | was not resorbed. In the x-ray (Fig. 6) and drawing 
(Fig. 6a) the region between III IIT | and © | could be seen best. 

A broad unerupted tooth with the profile of a premolar, to be referred 
to as P|, was lying transversely. The contours of two teeth, a broader and 
a smaller one, were nasal, one obscuring the other. Comparing these teeth 
with the erupted |1 and |2 we are justified in assuming that these teeth 
were the impacted 1! and 2], and that they could not erupt, being impeded 
by the transversely lying tooth, P|, and by another supernumerary tooth, Z|, 
which was lying mesial to them, as well as sagittal and caudal. -_ 

Under the foregoing assumption the visible tooth ©| is not the genuine 
central incisor but another supernumerary tooth. Together with |®, seen in 
the x-ray (Fig. 7) behind | 3, we find altogether six supernumerary 7 tooth. 


Therapy.—In planning the therapy of this case surgical and orthodontic 
methods had to be considered. It was necessary also to take into considera- 
tion the factor of time for the ‘‘natural’’ development, which could bring an 
amelioration of the conditions. It was decided to extract the deciduous teeth, 
III | and I|, and the visible teeth, ®| and |®. By means of an operation P | 
and Z | should be eliminated to make an opportunity for the possible eruption 
of 1] and 2|. When these extractions were performed it was found that the 
tooth, P|, was lying with its occlusal surface against the mesial edge of ®|, 
as can be seen in Fig. 8, which was taken during the operation. The crown was 
shaped like that of a lower molar with only one incompleted root. The root 
was three-chambered. , was found lying with its root against © @ | 
in sagittal direction, its crown ousdal. In Fig. 9 all the extracted permanent 
teeth are shown. The germ, K |, between 4] and 3| has been allowed to re- 
main for the time being. After the surgical elimination of P| and Z| the 
®| was loosened owing to lack of bony environment, but its extraction was 
postponed, taking into consideration the patient’s appearance during the 
time interval until 1| and 2]! would erupt either naturally or by orthodontic 
means. Fig. 10 shows the situation of these teeth after the operation. Further 
x-rays will be made from time to time to follow up any changes in the position 
of the incisors and to determine when @| has to be extracted to avoid inter- 
ference with the erupting incisors. Orthodontic treatment will be started in 
due course. 





Conclusion 


Variations in the appearance of canines are thought to be very rare.® 
Absence of canines in cases of anodontia partialis is considered to occur seldom, 
though in a number of cases I had occasion to observe that the canines were 
missing. The duplication of 3| in the present case is nevertheless a very 
Trare,ogcurrence. 

There is no apparent reason for the torsiversion of |1 and |2. Neither 
the impacted teeth nor the occlusion can be made responsible for it. The 
forees which give the erupting teeth their usual impulse of direction have 
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been disturbed on the left side of the central part of the upper jaw, while on 
the other side of the jaw the disturbance has predominantly resulted in a 
duplication of tooth germs. 
Summary 

A ease is presented with 6 supernumerary teeth in the central part of the 
upper jaw. The most remarkable facts are a duplication of the right canine 
and molar-shaped tooth in the region of the right incisors. The position and 
shape of the teeth were as follows: 


Position of Teeth 


Molar Region | Premolar Region Central Region 


None One germ Five teeth — 





Shape of Teeth 


Peg-shaped _ Normally Developed | Oversized _Undefined — 


One Three ~ One > | One 
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Periodontia 





GINGIVECTOMY 





Henry M. Gotpman, D.M.D.,* Boston, Mass. 





Introduction 

HE therapy of any pathologie disturbance cannot be effective unless it 

includes the correction of known factors which enter into the etiologie pic- 
ture. The eradication of the symptoms of periodontal disease without attempt- 
ing to eliminate the basic causes initiating these changes does not prevent the 
recurrence of these symptoms. Periodontal therapeutics, therefore, resolves into 
three phases: (1) the correction of etiologic factors; (2) the elimination of 
subjective and objective symptoms; (3) the institution of procedures for the 
maintenance of health. 

Thus, it is apparent that the dentist must not only have a knowledge of the 
factors which may initiate or foster periodontal disturbances, but also he must 
have an understanding of the tissue changes which occur. Therapy must be 
directed at instituting measures to overcome these etiologic factors and symp- 
toms; it must be based on an understanding of the pathology of the involved 
tissues. Therefore, it is of extreme importance that the dentist formulate a 
rationale of treatment. In it he must determine whether all existing periodontal 
pockets should be eliminated so that the depth of the resultant gingival suleus 
approaches zero; he must also evaluate the desirability of the production of a 
gingival physiologic architecture in his operative procedures, or await these 
objectives after healing from an oral hygiene program. 

The ensuing rationale of the treatment of gingival pockets is based on the 
following: complete eradication of the gingival pocket together with a festoon- 
ing of the gingival tissue in the operative procedure to produce a physiologic 
gingival suleus and architectural form to the gingival unit. 


Gingivectomy and the Periodontal Pocket 


A periodontal pocket may be defined as a space bordered on one side by 
the tooth and on the other by the erevicular epithelium, the base of the pocket 
being limited by the epithelial attachment. The chief features are the ulceration 
of the ecrevicular epithelium and inflammation of the gingival corium, the 
pocket is usually filled with debris, and calculus deposition is usually found 
adherent to the tooth surface. Periodontal pockets may be classified as gingival 
or intrabony ; the former may be defined as one whose base lies coronal to the 
bone crest, while the intrabony pocket may be described as one whose base is 
apical to the existing bone crest. 
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Gingivectomy is an operative procedure consisting of the removal of the 
soft tissue side of the periodontal pocket. Thus it is indicated in the gingival 
pocket where there is no bone in the lateral wall. Should a surgical eradication 
of an intrabony pocket be contemplated, then bone must be removed in order 
to eliminate the tissue down to the base of the existing pocket. However, this 
discussion is limited to the gingivectomy procedure recommended for the gin- 
gival pocket. 

Indications 


The indications for gingivectomy must be thoroughly understood. Shallow 
gingival pockets, the tissue wall being soft, red, and edematous, are best treated 
by subgingival curettage in that a healthy gingival suleus will evolve after the 
resolution of inflammation and healing of the crevicular epithelium, whereas a 
pocket of similar depth, the soft tissue portion of which is composed of dense 
fibrotic tissue, is best treated by gingivectomy. Pockets of moderate depth 
associated with red, swollen, edematous gingivae can also be successfully treated 
by subgingival curettage. However, like pockets accompanied by a long-stand- 
ing fibrotic gingival inflammation will not regress to a desired architectural 
form or will heal leaving a deepened gingival suleus. Here, also, gingivectomy 
is indicated. This is also true of moderately deep pockets where the gingival 
tissue is so thin that when curettage is done vents are produced in the gingival 
wall or the tissue is entirely macerated. It is wiser to do a gingivectomy in these 
instances and be able to contour the area to a desired form. Deep gingival 
pockets are also best treated by surgery in that this type of pocket will usually 
persist after therapy as a deepened gingival suleus. However, it must be under- 
stood that the indications for gingivectomy rest not only in the depth of the 
pocket to be treated but, to a large degree, in the character of the tissue present. 
The operator must have a knowledge of tissue reaction in the healing process 
and institute that procedure which will afford the best enviroment for the heal- 
ing process. 

Existing local conditions, such as the presence of interdental craters where 
the labial and lingual or palatal gingival walls are higher than the interdental 
area, may also be indications for gingivectomy. This condition is best eliminated 
by the removal of the labial and lingual wall, allowing the base of the crater 
to become the tip of the produced interdental papilla. Clefts in the marginal 
gingivae are also best eradicated by this operative procedure. Another indi- 
‘ation are cases of altered passive eruption where the gingival tissue covers a 
portion of the anatomical crown. 

Thus, sinee there are distinct indications for gingivectomy and subgingival 
curettage, it heeomes apparent that in a single mouth both technical procedures 
are usually employed. Often gingiveectomy may be indicated on the buceal 
surface of a few or all of the teeth, while the palatal or lingual aspect may be 
treated by subgingival curettage, or vice versa. Should only small areas be 
treated by gingivectomy, it is necessary for the operator to know how to blend 
his initial incision to the tissue at the periphery of the operative site so that 
no deformity will result. There are, however, numerous cases where the gin- 
givectomy method is indicated as the entire procedure. 
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Contraindications for gingivectomy rest in the local conditions present and 
the physical health of the patient. Instances of minimal pocket formation asso- 
ciated with gingival edema are best treated by curettage, the gingivectomy pro- 
cedure not being necessary for eradication of the pocket. Also careful con- 
sideration must be taken in those instances in which it is necessary to make the 
initial cut in the alveolar mucosa because the attached gingiva represents but a 
very short area of the covering tissue. The physical health is an important con- 
sideration, for should there be a tendency for protracted or poor healing, failure 
in gingival form with tendency for hyperplasia of the tissue may result. The 
presence of organic or metabolic disease should be thoroughly evaluated prior to 
the undertaking of the gingivectomy procedure, and should it be entertained, 
all possible measures must be taken to avoid any difficulties. 


Rationale 


Since periodontal diseases involve not only the gingival tissue but also the 
alveolar housing of the tooth, it is necessary to understand the relationship of 
the alveolar crest to the periodontal pocket. Periodontal pathology studies have 
demonstrated that the bone crest usually undergoes resorption when a periodontal 
pocket exists. The inflammatory exudate present in the gingival corium extends 
through the transseptal fibers and is seen in the marrow spaces of the alveolus. 
This constitutes the periodontal lesion, periodontitis, and the complicating factor 
in periodontosis. However, it has also been shown that a resorptive process of the 
bone does not necessarily occur; at times a state of inactivity is seen and in 
some instances apposition of bone to the crest may be found. Thus, the status 
of bone activity is thought to be regulated by other factors in addition to the 
inflammatory process present. Necrosis of bone, however, is never encountered 
except where an acute osteitis or focal osteomyelitis is seen and sequestration 
occurs. Therefore, in periodontal therapy, the bone crest should not be inter- 
fered with inasmuch as the bone activity incident to repair should place it in a 
positive balance. In the treatment of a gingival pocket, therefore, it is not 
necessary to consider the bone crest in the operative procedure. 

The gingivectomy technique employed is one in which the gingival tissue 
side of the pocket is excised down to the base of the pocket to include the apical 
terminus of the epithelial attachment, leaving a portion of the connective tissue 
of the gingival corium above the alveolar crest (Fig. 1). This allows the gin- 
gival tissue to be contoured to conform to physiologic needs. Should the gin- 
gival tissue be excised down to the bone level, festooning is not possible and 
the resultant gingival form is dependent upon the healing process of the tissue. 
Also, should a thickened gingival margin be allowed to persist at a point on the 
tooth surface which allows for irritation by impingement of food during masti- 
cation, complete healing may never occur and pocket formation may ensue. 
Thus the technique considers the gingival contouring procedure as well as 
elimination of the pocket. 

Although in some instances the apical terminus of the epithelial attachment 
approaches the level of the alveolar crest; in these cases the contouring procedure 
still ean be accomplished, but to a lesser degree. In these situations careful 
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study of the case and judgment as to procedure can often surmount the difficulty 
present. At times thinning of the labial and lingual tissue and the interproxi- 
mal vertical groove will overcome a flat interproximal area; thus the cone-shaped 
integrity of the interproximal area is produced. 





Fig. 1.—A photomicrograph of a buccolingual section of a tooth and the buccal marginal 
investing tissues. A pathologic gingival sulcus—pocket—is present. Ulceration of the crevic- 
ular epithelium and inflammation of the gingival corium are evident. The pocket may be 
classified as a gingival pocket since the base of the pocket is crownwise to the alveolar crest. 
The bottom of the pocket is marked by the line probe and is recorded on the buccal surface by 
a mark in the shape of a wedge. In performing the gingivectomy, the gingival tissue is ex- 
cised as marked, creating a beveling to the remaining gingiva. Note that the end of the 
incision terminates apically to the epithelial attachment. The remaining gingival tissue can 
be contoured according to physiologic requirements. 


Instruments 


The instruments used in gingivectomy are few in number and are simply 
designed (Fig. 2). They are capable of being easily sharpened, an important 
essential. Four instruments constitute the surgical set used for this procedure ; 
however, additional instruments may be employed if the operator needs them. 
The Crane-Kaplan pocket markers are used to record the depth of the pocket 
in the gingiva. The pocket marker is designed similar to the college plier with 
one point bent at right angles; when closed both tips approximate each other. 
Another design of this instrument has changed the exploratory part into a 
round probe on which are ruled millimeter marks. 
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The importance of an angulated knife cannot be overemphasized in the 
gingivectomy operation. Without the angulation the long bevel in the initial 
cut cannot be made, especially on the palatal and lingual surfaces. The design 
employed is one worked out by Dr. Lewis Fox and me. It is a double-ended 
instrument, the blade at approximately a 45 degree angle to the shank. The 
shank is rather heavy, giving the instrument stability in the cutting procedure. 
The blade is designed in a long rounded triangle with all the sides sharpened. 

. The tip is long enough to enter.interproximally to sever the tissue buecolingually 
or bueccopalatally. 




















Fig. 2.—This illustrates the instruments used in the operative procedure—gingivectomy. 

The tissue retractor is a double-ended triangular bladed instrument de- 
signed so that the coneave surface of the blade will fit against the neck of the 
tooth. One point is longer than the other; this allows the instrument to be 
placed interproximally as well as on the marginal area, thus removing the 
excised tissue. This instrument has a chisel-like edge which can be easily 
sharpened; it also can be used as a cutting instrument as well. 

The sealer is designed as a modified sickle, the edge having two cutting 
edges and being fairly long; in cross sections the blade is triangular. The 
shank is straight and is of sufficient thickness to allow fairly heavy pressure 
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to be brought on the blade. The face of the blade can be used either as a scaler 
or a chisel. Thus tissue tabs can be removed with this instrument or it can 
be employed to aid in lifting off the tissue interproximally after the initial 
incision. 
Scaling of Teeth Prior to Operation 

Prior to the gingivectomy operation, a thorough sealing of the teeth should 
be performed. All supra as well as subgingival caleulus should be completely 
removed without injuring the tooth surface in the process. The instruments 
employed may be sealers, curettes, or hoes. While in many instances one or 
two sittings will be sufficient, often four are required; in the latter, quadrants 
of the mouth are treated. Such things as overhanging fillings should be removed. 
By this procedure the operator should expect to reduce gingival inflammation 
before operation. The amount of bleeding is distinctly lessened during the 
operation and the time element is cut down. Postoperative healing seemingly 
is quicker, no proliferating granulation tissue tabs tending to form. 


Technique 


While it is possible to treat an entire jaw by gingivectomy in one sitting, 
it is much better to operate on one quadrant of the mouth at a time and follow 
with sueceeding operations at intervals of one or two weeks. It is wise for 
patient comfort that the maxillary and mandibular teeth on one side be treated 
and given time to heal before treatment is started on the opposite side. This 
permits the use of the opposite quadrants for mastication, an important con- 
sideration for the comfort of the patient and the healing of the tissues since 
they are not interfered with by impingement of food during mastication. 

Gingivectomy should be performed under local anesthesia and in some 
instances may be performed under general anesthesia. The mouth should be 
carefully washed and the operative area sponged with an antiseptic solution. 


Marking of Pockets——The depth of the pockets, previously explored for 
extent, shape, and contour, should be marked off with a Crane-Kaplan pocket 
marker (Figs. 3 and 4). The straight beak is inserted into the pocket to the 
base, making sure that the instrument is parallel to the long axis of the tooth. 
The angulated beak is then pressed into the tissue until a small bleeding point is 
seen. This is done in a few points around the tooth, one on the buceal and 
lingual sides and one on the proximal side. Therefore, each interproximal 
papilla will have two marks, one on the mesial, the other on the distal aspect. 
Thus, the depth of the pockets in the operative area is marked off with the 
imaginary line connecting the bleeding points, giving a guide for the initial 
incision. ‘- 

Primary Incision.—Once the pockets have been marked off, the primary 
incision is planned (Figs. 5 and 6). In order that the resultant gingival margin 
be thin, knifelike, and be in the proper position in regard to the enamel con- 
tour of the tooth, this eut must be placed in a proper area. One must take into 
consideration the thickness of the tissue which is to be eut, for if the tissue is 
thin, then very little of a bevel is needed since the resultant margin will be thin. 








eth eed 


1142 HENRY M. GOLDMAN 


However, should the tissue be thick, then the initial cut must be made as far 
apically as possible to the bleeding point, angulating the knife so that a long 
bevel will result. The angulated cut should terminate at the base of the pocket, 
preferably slightly beyond the apical terminus of the epithelial attachment. 





Fig. 3.—A drawing illustrating the use of the Crane-Kaplan pocket marker. The beak placed 
into the pocket must be parallel to the tooth. 





Fig. 4.—A diagram showing the marking of the pockets in a case in which the depth of the 
pockets is rather uniform. 

Thus, if by making sure that the angulated cut terminates a millimeter or so 

below the bleeding point produced by the pocket marker, then, usually, the 

epithelial attachment will have been removed. The incision should be smooth 

without any excessive traumatization to the tissue. 











GINGIVECTOMY 1143 


The initial incision on the buceal surface is made using the convex surface 
of the blade, employing as long a bevel as possible and using the bleeding points 
as a guide for the depth of the pockets (Fig. 7). The cut is made straight across, 
undulating at the interproximal areas so that the vertical groove is produced 
(Fig. 8, A and B). As the knife is drawn through the tissue it is brought deeper 
into the interproximal area. The tip of the knife is inserted into the papilla 
as deeply as possible so that the cut will either sever the tissue or will meet the 
lingual incision should it be made. On the posterior palatal surface the bevel 
is made to conform to the architectural pattern with the bevel as long as possible. 





Fig. 5.—This illustration shows the marking of the pockets with the use of the Crane- 
Kaplan pocket marker. Note that the base of the pocket around the left lateral margin is 
more apically placed than on the other teeth. 


Thus, the blade is placed along the starting point of the cut, almost flat against 
the tissue, pointed at such an angle that the resultant gingival margin will be 
as thin as possible. In the anterior palatal region, the cut at this angulation is 
somewhat more exacting in that often the rugae of palate may interfere; how- 
ever, beveling of the surface will allow for the desired angulation. On the 
lingual aspect of ‘the teeth of the lower jaw, angulation of the knife is difficult 
in the anterior and first premolar regions. If, however, the convex surface of 
the blade is used and placed from behind the patient, the knife can be drawn 
in an angle which will give a physiologic contour to the gingival margin. 

Of extreme importance in ascertaining the level of the primary incision is 
the lining up of the niarks denoting the bottom of the pockets. In most instances 
gingival pockets in the marginal and interproximal areas are of similar depth. 
However, often gingival pockets may be deeper interproximally than in the 
marginal area; an example of this is seen when interdental craters are present 
(Figs 15 and 16). In the former the initial eut is made continuously at the level 
of the marginal marks, undulating deeper interproximally. In this way the 
cut is made at the base of the interproximal pocket. When the interproximal 
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depth is greater, the incision is made at a level coinciding with the marks made 
interproximally (Fig. 17). Thus, tissue at the marginal area is sacrificed ; how- 
ever, a physiologic gingival contour is achieved. 








B. 


Fig. 6.—The initial incision is planned. A, The depth of the pockets is rather uniform 
except around the left lateral incisor. The initial cut is made apical to the recorded mark, 
terminating just slightly beyond the mark, giving a bevel to the remaining tissue. At the 
— incisor region the bevel need not be too great since at that area the gingival tissue is 

in. 

B, In planning the initial incision, the contouring of the interproximal area must be 
considered. The overshadowed area on the photograph illustrates how the scalpel should be 
undulated to create the desired festooning. In this way the interproximal tissue remains 
——— Thus, the resultant contour should be visualized prior to the operative pro- 
cedure. 


Often in the examination, it is found that the depth of a pocket around an 
isolated tooth, or even a few teeth, may be deeper than the adjacent teeth on 
both sides. An example of this is a case in which the pockets on the buccal 
aspect are relatively shallow in the premolar region but extend apically to a 
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considerable distance on the cuspid, being again shallow on the lateral incisor. 
In the gingivectomy procedure in such an instance it is necessary that the 
operator take into consideration not only the physiologic demands but also the 
anesthetics. It is usually wise to broaden the initial incision, making it a little 
more apically in the premolar and lateral incisor regions and blending the in- 
cision into the adjacent tissue so that no ridges will result. If the angulation 
of the eut is made as steep as possible, making sure that a cone-shaped inter- 
proximal papilla is produced, the esthetic value will be entirely acceptable. 
However, should the incision be made straight across without any angulation, 
ledges will result and not only will the appearance be unacceptable but also the 
architectural pattern of the gingivae will be nonphysiologie. 





_ . Fig. 7.—A drawing showing the angulation of the knife performing the initial cut. The 
incision is started at a point apical to the termination. This angulation simulates the physio- 
logic gingival tissue attachment to the tooth. 


Encountered also are situations in which a shallow pocket is found on a 
labial surface of a tooth, adjacent to which very deep pockets on the labial 
and interproximal surfaces on the neighboring tooth are found. To treat this 
effectively by the gingivectomy technique the foregoing principles hold true. 
Tissue on both sides of the interproximal pocket is sacrificed in order to produce 
cone-shaped interproximal papillae. Often in instances such as this, the inter- 
proximal tissue seemingly rises filling the area with firm, healthy tissue after 
the operation. Regardless, the esthetic value is not unpleasant. 

When the roots of the teeth are abnormally close together, it is difficult to 
produce a physiologie gingival architectural form. Such approximation of the 
teeth may result from a drifting of teeth or may be present when teeth are 
rotated in the dental arch to an extent that the contact points between the teeth 
are altered. In making the initial incision, and interdental cut, in these in- 
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stances the interproximal tissue should be festooned in a gentle sweep so_that 
food will not tend to clog in the area. Also it is important that the cone shape 
of the interdental papilla be preserved. 





Fig. 8.—This illustration shows the initial incision being made on the buccal (A) and palatal 
(B) aspects. 


When buceal pockets are very deep, the initial incision, if the long bevel 
is to be made, must be started in the alveolar mucosa. This is acceptable if the 
end of the cut rests in the attached gingival tissue. However, it is best that 
the beginning point of the primary cut for the most part be limited to the 
attached gingiva. If it is performed in the alveolar mucosa and ends there, 
the tissue tends to curl and become undermined. 

If sufficient tissue is not removed by the first incision it is usually very 
difficult to make another incision to remove additional tissue since the incised 
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margin becomes unmanageable under the knife. Lacerations and crushing result 
and this disrupts the gingival contour desired. Therefore, careful planning is 
necessary to determine the location of the initial cut, the angulation to be used, 
and the contour to be achieved. Should more tissue have to be removed, a sharp 





Fig. 9.—This is a drawing showing the interproximal incision being made. The angula- 
tion of the blade is of extreme importance since the resultant papilla should be cone-shaped. 
Although the tissue down to the base of the pocket is removed, the cone-shaped integrity of 
the papilla can be maintained, since the pockets on the buccal and interproximal aspects 
are similar in depth. 





Fig. 10.—The gingival tissue is removed. Note that the initial incision has been made 
precise and sharp, no tearing of the tissue being evident. Note the resultant beveling of the 
tissue. ° 


knife with a pressing stroke may facilitate the cutting. However, the use of 
electrosurgery is extremely helpful and will allow for removal of small sections 
of tissue. 


Interdental Cut.—Once the buccal initial cut is made, interdental cuts 
are performed from tooth to tooth. This is done with the tip of the knife so 
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that the excised interproximal tissue will be thoroughly freed upon removal 
(Fig. 9). This cut also allows for a cone-shaped interproximal tissue to remain. 
The lingual incision is then made following the same principles. The inter- 
dental cuts are performed joining up with those made on the buceal side. 


Removal of Tissue——The removal of the excised tissue must be accom- 
plished carefully so that tears and trauma are avoided. The buccal posterior 
portion may be held with forceps and the flap of tissue pushed occlusally by 
means of a flat-faced instrument (Fig. 10). This separation should be done 
with care since the initial and interdental cuts have to some extent caused the 
separation of the cut flap of tissue from the gingiva. The lingual portion is 
then dissected away. Very little curettage should be necessary in the inter- 
proximal area; however, no ragged tissue or tabs should be allowed to remain 
and, should any be present, they should be carefully removed. Any calculus 
deposit should be sealed. 

The operative site should be carefully inspected at this time, especially 
for gingival contour (Fig. 11, A). Slight corrections can be made in reshaping 
the mesiodistal contour or thickness of the gingival margins and the bevel of the 
interproximal tissue. The use of the electrosurgical apparatus may be of ex- 
treme help (Fig. 11, B and (). Many times the tissue retractor can be employed 
as a cutting instrument or as a scraper to festoon the gingival tissue. 


Bifurcation and Trifurcation Involvements.—The technical procedure of 
gingivectomy in bifurcation and trifureation involvements is an important con- 
sideration. Judgment concerning the prognosis of pockets involving the tri- 
fureation of maxillary molars and the bifurcation of maxillary first premolars 
and mandibular molars rests in the degree of involvement, the situation present, 
the technical skill of the operator, and the ability of the patient to maintain 
cleanliness of the involved area. Therefore, not only is the depth of the pocket 
an important factor but also the amount and distribution of the bone support, 
the mobility of the tooth in question, the number and distribution of the teeth 
present, the root formation of the tooth to be saved, and the character of lesion 
present. The type of pocket present will also be a determining factor in its 
operative management and prognosis. A gingival pocket involving the trifurea- 
tion of a maxillary molar must be considered differently than the same tooth in- 
volved by an intrabony pocket. 

The anatomy of the tooth is an important factor in the success of therapy 
of a periodontal lesion which has involved the supporting tissue so that the 
intraradicular area is exposed. Should the roots be closely formed, the ability to 
cleanse intraradicularly is lessened, whereas, should the roots be widely spread, 
the involved area can be easily reached and kept clean. Another important 
factor is the ability and diligence of the patient in performing the required 
toothbrushing technique. Thus, before initiating any operative measure, it is 
imperative that the various influencing factors be considered and the most ad- 
vantageous periodontal technique utilized. 

Once the decision is made that the tooth would or might respond to therapy, 
and gingivectomy is regarded as the indicated procedure, the technique for 
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Fig. 11.—A, The gingival tissue has been festooned. Note the convexity of the tissue 
in the marginal area and the concavity of the tissue interproximally, conforming to physiologic 
standards. B, Since the muscle attachment was rather low it was excised. C, the palatal 
aspect is shown. Note the architecture achieved. 
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operation is similar to that previously described. The production of physiologic 
contours is of especial importance in that the achievement of a self-cleansing 
gingival attachment adjacent to the bifureation or trifureation will aid ma- 
terially in keeping that latter area clean. Also it enables the patient to cleanse 
the involved area more easily. The technical procedure, therefore, should aim 
to produce an intraradicular tissue in the shape of a cone. Flattened surfaces 
should be recontoured as otherwise food lodgement will result, with subsequent 
crater formation occurring. 

To accomplish the recontouring procedure adjacent to a bifurcation or 
trifureation involvement in the gingivectomy operation, the initial incision on 
the bueeal surface in the maxilla and buceally and lingually in the mandible 
is brought intraradicularly at as steep an angle as possible, trying to keep the 
margin thin enough so that the contour of the crown of the tooth will deflect 
food away from the marginal area. 

Electrosurgery.—The use of electrosurgery has many distinct benefits as 
an adjunct in the gingivectomy technique. The single biggest advantage is the 
ability to festoon the gingival tissue in that very small sections of tissue can be 
removed, and this is difficult to do with a scalpel. Also in many instances the 
gingival margin in a single area can be reshaped without causing any ridges 
or tears in the tissue, whereas by scalpel it would be more difficult to obtain 
the correct bevel. It is also possible by the use of electrosurgery to desiccate 
the gingival margin or papilla, thinning it out to a desired form. 

One of the chief requisites of the gingivectomy procedure is the production 
of a physiologic gingival architecture. ‘This must be accomplished in the opera- 
tion rather than expect it to be produced solely by the healing of the tissue. 
Deformities may result which will act as factors either in retarding the healing 
process or the recurrence of a disease process. Thus, once the gingivectomy is 
performed, the operator should inspect the contour of the gingival margins, 
and the interdental papillae. Also the gingival attachment should be probed 
to see if any depth is present. Corrections can be made with the scalpel, but 
better with the electrosurgery electrode. 

Control of Bleeding —During the operative procedure, excessive hemor- 
rhage rarely occurs. Not only has this procedure shortened the time element 
for the gingivectomy in that the caleulus has already been removed, but also 
has caused considerable healing of the tissue. The initial oozing of blood at the 
primary incision is overcome either by the use of packs or suction. The latter 
is to be preferred in that not only is the blood removed from the field, but also 
the saliva that accumulates. Once the buceal tissue is removed, a gauze pack 
is placed over the tissue between the jaw and the cheek; this controls the bleed- 
ing while the palatal or lingual side is being done. Sponging the operated area 
after the completion of the gingivectomy will be ample to control any bleeding 
prior to the placement of the pack. 

Packing.—In order to protect the operated area during healing, the cut 
surface is covered with a periodontal pack (Fig. 12). This pack should have 
the properties of being strong, analgesic, and slightly medicinal in the early 
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hours. The covered area should be relatively free of pain should the pack be 
carefully placed. Thus, the cement pack acts as a protective dressing to keep 
the tissues comfortable and perhaps in some measure help healing. 

The proper mixing and application of the pack must be understood in order 
to obtain the desired results. The powder should be spatulated into the liquid 
evenly and smoothly, incorporating the powder as fast as the liquid will absorb 
it until it reaches the consistency of putty. The firmer the mix the less sticky 
it is and the easier it is to handle. A long, firm, broad-surfaced spatula will 
facilitate the mixing; the usual glass slab or a paper cement pad can be used. 





Fig. 12.—The packing on the palatal aspect is shown. 
, Fig. 13 Postoperative healing after three weeks. Note the architecture of the gingival 
tissue Although the roots of the left central and lateral incisors are close, an interproximal 
papilla is present. This photograph may be compared to that in Fig. 5. 


If the operated area extends through the interproximal spaces, the pack 
tends to remain more securely if it is inserted through these spaces, taking 
advantage of anchoring it. Using a suitable instrument the material ean be 
forced from the bueeal aspect into the embrasures. The remaining material is 
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molded into a cylindrical form and divided into two parts, one section being 
placed on the bueeal side and the other on the lingual or palatal side as the case 
may be. The pack is then pressed together with the fingers, adapting it closely 











Fig. 14.—A and B, Before and after photographs of the mouth of a patient treated by 
gingivectomy. Note the resultant gingival architecture. 








Fig. 15.—A diagram illustrating a case in which the interproximal pockets are deeper 
than those on the buccal aspect. In these instances crater formation of the interproximal 
area is present. 


to the teeth and uniting it with the material in the interproximal spaces. Using 
a thin roll of packing of sufficient length to cover the entire area and wetting 
the fingers to prevent sticking aid in the application of the pack. Often an 
insufficient amount of material and a poor consistency are the cause of difficult 
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application and resultant failure. However, care must be taken not to apply 
too much packing, since a bulky mass is not only uncomfortable to the patient, 
but also tends to be forced away from the teeth by the pressure of the muscle 
attachment. The material should not interfere with occlusion since this also 
will tend to break the pack. In eases of close-bite, it may be most difficult to 
avoid this in the maxillary anterior palatal area. This may be overcome by 
adapting a layer of tin foil over the pack, thereby holding the pack together 
better. In the event that the gingivectomy is confined to a single surface, the 
procedure not indicated on the other surface, it is often difficult to keep the 
cement pack in place. Advantage should be taken of any undercut of the teeth. 


Fig. 16, A Fig. 17, A. 





Fig. 16, B. Fig. 17, B. 

Fig. 16 1 and B, Photographs of the mouth of the patient diagramed in Fig. 15. 
Crater formations of the interproximal area between the central and lateral incisors and cuspid 
ire present. In B, the pockets have been marked on the buccal aspect. 

Fig. 17. {1 and B illustrate the planning of the initial incision in the patient referred to 
in Figs. 15 and 16. Note that the cut has been started at a point considerably apical to the 
mark at the marginal area It should be apical to the base of the interproximal crater so 
that after the incision has been made, the marginal area will be contoured not only buccally 
but also mesiodistally. Interproximally, the base of the crater becomes the tip of the resultant 
nterproximal papilla. In B the resultant contour is visualized. 


In some instances silk floss can be looped around the teeth, leaving a space 
where the pack is to be placed; the floss is then enmeshed in the pack, tending 
to hold the dressing in place. The placement of tin foil over the entire areé 
is extremely useful in that covering both the operated side and the other will 


help to retain the dressing. 
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be compared to that visualized in the planning of the case (Fig. 17). 
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Fig. 18.—A and B, The festooning of the interproximal areas is planned; here the tissue 
d be concave whereas the tissue over the tooth should represent a convex surface. In 
e operative site after gingivectomy is shown. The architecture of the gingival tissue can 








19.—The postoperative results after four weeks. Note the integrity of the interproximal 
papilla; the craters have been eliminated. 
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Removal of Pack.—The pack should remain in position from five to ten 
days, depending on the amount of surgery done and the pre-existing condition. 
The pack may be removed by hooking the buceal margin with a sickle sealer; 
usually a long strip can be taken off at a time. The palatal or lingual portion 
is then removed. The interproximal areas are freed by pushing the packing 
through either to the buceal or palatal or lingual surface depending on the shape 
of the remaining portion. The teeth are then cleaned as much as possible with a 
sealer. The gingivae are irrigated with warm water and medicated with a mild 
antiseptie. 

Aftercare.—The patient is instructed to keep his mouth clean, to brush 
the teeth as much as possible. The use of warm water irrigation seemingly helps 
healing. On the second visit the operated area is inspected; any caleulus seen 
is removed. The gingival surface is at first reddish in color and is tender to 
pressure, but it rapidly becomes pink and firm; the patient should institute 
proper toothbrushing as soon as it is possible. The brush used at this time 
should be soft, later being changed by the dentist according to his preference. 
When the gingivae are fairly well healed, the teeth should be cleaned and 





polished. 
OVTLINE OF PRIMARY INCISION 
4) Di eepener et yer 
Fig. 20.—This is a diagram showing the marking of pockets in a case in which a cleft is 


to be eliminated. Notice the broadening of the initial incision making it a little more apical in 
the right central and left lateral regions. In this way a physiologic gingival architecture is 
produced 


Postoperative Evaluation.—Often directly after gingivectomy slight ir- 
regularities of contour may exist. Should they persist after complete healing 
it may be necessary to recontour or reposition a gingival margin; it may be 
necessary also, if the pocket depth has not been reduced to that considered to 
be within the seope of a physiologic gingival suleus, to redo an area. As an 
end result the gingivae should be firm, pink, and well attached, the margins 
being knifelike and in a proper physiologic position. 

Desensitization of Teeth.—Patients affected by periodontal disease often 
complain of sensitivity of the teeth. The recession, a symptom of periodontal 
disease, results in an exposure of the cemental root surface of the tooth and it 
is this surface which is sensitive to external stimuli such as cold, sweet, and 
often hot. Also postoperatively after gingivectomy, teeth may become sensitive 
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Fig. 21.—A deep cleft on the buccal aspect of the maxillary lateral incisor treated by 
gingivectomy. In A, the pockets are being marked; in B, the gingival tissue has been re- 
moved, eliminating the periodontal pockets, while in C the resultant architecture of the gingival 
tissue is seen. 
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‘the exposure of root surface. Of distinct aid in the treatment of this 
use of sodium fluoride paste (sodium fluoride, one-third, kaolin, 
The paste must be burnished with 


t is the 


compte rl 
third, and glycerin, one-third per cent). 
orte polisher and a rubber cup in a handpiece run by the dental engine. 


one-t 
hoth < 
Three 


Is thie 


pplications are usually necessary for effective results. Also of benefit 
esultant gloss of the root surface which tends to keep the surface clean. 
Other drugs can also be used. Impregnol, zine chloride solution, 50 per cent, 
and formalin solution, 50 per cent, are also effective when applied to the tooth 
surface 

9, 15, and 20. 


I sh to thank Dr. Leonard Hirschfeld, who did the art work for Figs. 4, 











Anesthesiology 


REPORT OF A CASE OF ROOT RESECTION PERFORMED 
UNDER HYPNOSIS 





P. Noakes, D.D.S., AUCKLAND, NEW ZEALAND 





19-YEAR-OLD woman was referred to me by a local dental surgeon for 

the endodontic treatment of an upper right central incisor. 

Radiographic examination indicated a root resection rather than ionic 
medication. 

After the preliminary root canal] therapy, the procedure to be followed 
was outlined to the patient. However, at the mention of local anesthesia, she 
absolutely refused to continue with the treatment, nor would she consider 
‘allergic to nareoties.’’ In the face 


general anesthesia, stating that she was 
of such refusal, it was explained that any form of conservative treatment was 
impossible and I would be able to do nothing for her. She was then dismissed. 

The next day she communicated with me and asked if I would be willing 
to do the resection while she was in an hypnotie trance, explaining that a 
young man of her acquaintance had, on several occasions, produced such a 
state to the extent that he was able to drive needles into her arm painlessly. It 
was pointed out that a root resection was some degree removed from pin- 
pricking and would occupy approximately thirty minutes. Was she sure her 
mentor was capable of inducing such insensitivity for so long? She was con- 
fident. So an appointment was made on March 22 when, in the presence of 
two other dental surgeons and two medical witnesses, the hypnotic state was 
induced by her friend and the root resection and root filling carried to com- 
pletion. 

The outstanding points were these: 

The approach of the hypnotist and the reception of the patient were 
healthy in every way. There was a complete lack of Svengalian mysticism. 
The surgery was not blacked out in any way nor were the usual noise-pro- 
ducing activities of the nurses curtailed during the operation. After the 
induction, the hypnotist appeared to ignore his subject and chatted with the 
witnesses. At three stages only, at approximately ten-minute intervals, did 
he speak to her, briefly reassuring her that she was ‘‘in a deep sleep, perfectly 
relaxed and feeling no pain.’’ 

Following the incision—you will understand with what trepidation I 
made this—there was no hemorrhage and the field was practically bloodless 
throughout the operation. I understand that this lack of bleeding is a feature 
of surgery performed under hypnosis, explainable perhaps by a contraction 
of the musculature during this state. 

All eye reflexes were present but knee reflexes were abolished. Pulse 
rate was 100. The general appearance of the patient was of a person quietly 
reclining in a light sleep. 
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Before waking the patient at the completion of the resection, the hypnotist 
explained to her that the operation had been done and that she would awaken 
quite refreshed and feeling no discomfort or pain. And so it proved to be. 
She woke instantly at his command and indeed was by far the freshest and 
most relaxed person in the surgery. 

But the really astonishing feature was this: Before he roused her, I 
suggested that it might be possible to control the edematous swelling that is 
an accompaniment of nearly all root resections. He agreed to try and spoke 
to the patient saying that on waking she would find her condition in no way 
altered from when she entered the surgery—no pain and no swelling would 
result. The following morning the patient renorted at my surgery with not 
the slightest trace of edema. Nor has any appeared since. The incision was 
perfectly clean and already appeared to be healing. Of course a single case 
does not prove that edema ean be so controlled. It may have been one of the 
eases in which there would have been none anyway. But from the extensive 
area involved I would have expected some swelling the next morning had the 


usual technique been adopted. 




















Oral Pathology 


TRAUMATIC MANDIBULAR BONE CYSTS 


Ent OtecH, D.D.S., M.S., Harry SicHer, M.D., aAnp 
JOSEPH P. WEINMANN, M.D., Cuicaco, IL. 


Introduction 


YSTIC cavities in bones of an otherwise normal skeleton have been regarded 

by many pathologists as traumatic lesions. Such cysts have been described 
in the mandible. It is the purpose of this paper (1) to report eight cases of 
mandibular traumatie bone cysts, (2) to discuss the clinical features and the 
treatment, and (3) to discuss the histologic findings and the pathogenesis of 
these lesions. 

Review of Literature 

A thorough and critical study of the literature revealed 20 authentic cases 
with the diagnosis of ‘‘traumatie cyst’’ involving the mandible.* % * 1) 1% 1% 14 
15, 19, 20, 22, 23, 24,27  Wourteen patients gave a history of trauma. The majority 
of the reported cases indicated a lapse of one year between the trauma and the 
incidental recognition of the lesions. Of the 20 eases, 16 were found in males, 
and 4 were found in females. The incidence was greatest between the ages of 16 
and 20 years (Fig. 1). In one instance, the patient complained of pain; in 11 
cases, enlargement of the mandible was observed; and 9 cases showed no enlarge- 
ment of bone on clinical inspection. In 9 patients, the cyst was discovered dur- 
ing routine roentgenographic examination. In the great majority of the 
reported cases, the pulps of the teeth in the affected region were vital. In 4 
eases, teeth were missing in the area of the cyst, while in 2 cases teeth in the 
involved area were pulpless. The location and extension of the involved areas 
are indicated in the diagram (Fig. 2). In 9 instances clear, straw-colored, or 
sanguineous fluid was found at the time of operation; in 7 instances, no fluid 
was found in the cavity. In the majority of histologically investigated cases, the 
cavity was found to be lined by connective tissue and the bone tissue showed 
signs of increased osteoblastic and osteoclastic activity. 


Material 
The present report is based on clinical, roentgenologic, and histologic obser- 
vations of 8 cases of traumatic cysts. These patients were seen in the University 
of Illinois clinies and in private practice. All the patients were of the Caucasian 
race, ranging in age from 12 to 24 years; 6 were male, 2, female patients. They 
had been under observation from six months to eight years. 


From the Departments of Oral and Maxillofacial Surgery and Oral Pathology of the 
University of Illinois College of Dentistry and the Department of Anatomy, Loyola University 
Dental School. 

Presented before the Chicago Section of the International :ssociation for Dental Research, 
Jan. 26, 1951. 
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Observations 

Case Reports.— 

Case 1—P. S. was a man, 24 vears old. He presented for dental treatment. 
Upon routine intraoral roentgenographie examination, a round radiolucent area 
about 1 em. in diameter was noticed in the region of the apices of the lower 
central and lateral incisors. The pulps of all the teeth in this area were vital. 


te 
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Fig. 1.—Graph showing the age distribution of traumatic mandibular bone cysts. 
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1 showing the location and extent of traumatic mandibular bone cysts. Solid lines, 
cases reported in the literature; broken lines, own observations. 
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There was no bulging of the buccal or lingual plate of the mandible. There was 
a history of repeated trauma to this region, the patient being an amateur boxer. 
No other subjective or objective symptoms were present. 

Treatment.—Under local anesthesia, an incision was made through the 
labial soft tissues, the underlying bone exposed and a bluish area noticed. This 
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thin part of the bone was removed and an empty cavity was found. The apices 
of the central incisors could be seen protruding into this eavity. No lining 
membrane was apparent. <A blood clot was permitted to fill the cavity, and the 
soft tissues were tightly sutured into place. Healing was uneventful. 


Case 2.—W. P. was a man, 20 years old. He was referred for diagnosis 
and treatment of an extensive radiolucent area in the body of the right side of 
the mandible, accidentally found on routine roentgenographiec examination. 
The area was oval in shape, extended from the mesial of the lower right first 
molar to the distal of the lower right third molar, and apparently involved the 
apices of these teeth and the second molar. Inferiorly it appeared to be close 
to the lower border of the mandible. The pulps of all the teeth in this area were 
vital. There were no other objective or subjective symptoms. The patient 
remembered being struck on the right side of the jaw at various times while 
playing football. 

Treatment.—The usual surgical treatment was employed. Healing was 
uneventful. Roentgenograms taken eight years later showed complete oblitera- 
tion of the radiolucent zone with a filling in of bone. The pulps of the teeth 
remained vital. 


Case 3.—D. R. was a 20-year-old female patient. She was referred for 
diagnosis and treatment of a large radiolucent area in the body of the right 
side of the mandible, found on routine roentgenographie examination. The area 
was oval, measured about 2 em. in length and 1 em. in width, apparently in- 
volved the roots of the lower right second molar and extended anteriorly to 
the second premolar. The first molar was absent. The pulps of the second 
molar and second premolar were vital. The patient stated that the first molar 
had been extracted because of caries. There were no other objective or sub- 
jective symptoms. No history of trauma to this area could be elicited. 

Treatment.—Routine surgical procedure was followed. Upon exposing the 
cavity, it was found to be filled with a shreddy, disorganized blood clot. No 
lining membrane could be demonstrated. 


Case 4.—C. W. was a 14-year-old boy. Upon routine roentgenographic 
examination, a round radiolucent zone, measuring 1 em. in diameter, was found, 
apparently involving the apices of the two lower right incisors and canine. 
There was a history of trauma in this region. The mesio- and distoincisal 
eorners of the central and lateral incisors were fractured. No teeth were miss- 
ing. The pulps of all the teeth in this area were vital. There were no other 
objective or subjective findings. 

Treatment.—During routine surgical treatment an empty cavity was found. 
No apparent lining membrane could be seen. 

Casz 5.—J. J. was a 15-year-old boy. Upon routine roentgenographiec ex- 
amination, a large, irregular, radiolucent zone measuring 3 em. by 2 em., ex- 
tending from the lower left first premolar to the lower right second premolar, 
was found (Fig. 3). It apparently involved the apices of all the teeth in this 
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area and occupied a good deal of the bony chin. There were no teeth missing. 
The pulps of all these teeth were vital. About a year previously the patient, 
in an automobile accident, suffered a bruise on the ehin. 

Trcatment.—Routine surgical treatment was followed. The labial bony 
plate overlying the cavity was fixed in 10 per cent formalin for histologie study. 





Fig. 3. 
Before surgery; A’, B’, and C’, one and one-half years following surgery. Note complete filling 
in of bone and regeneration of lamina dura around teeth roots. 


Roentgenograms of Case 5 of traumatic mandibular bone cyst. A, B, and C, 


Case 6.—A. A. was a 12-year-old boy. He presented for diagnosis and 
treatment of a large, oval, radiolucent zone in the mental region measuring 1.5 
em. by 1 em., found on routine roentgenographie examination. This zone ex- 
tended from the distal of the lower left canine to the mesial of the lower right 
lateral incisor (Fig. 4). Inferiorly it appeared to be within 2 mm. of the lower 
border of the jaw. The root ends of both lower central incisors, the lower left 
lateral incisor, and the canine seemed to be involved in this radiolucent area. 
No teeth were missing. The pulps of all the teeth in this area were vital. Five 
months before, the patient had dived from a diving board, and had hit his chin 
on the edge of the swimming pool. The upper left central incisor had been com- 
pletely avulsed ; the skin of his chin was lacerated and had to be sutured by his 
physician. 
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Treatment.—Routine surgery was performed. After the cavity had partly 
filled with blood, Gelfoam was introduced and the soft tissues were sutured 
tightly. One week later the Gelfoam had disintegrated and the cystic cavity 
was found to contain pus. Irrigations were done at frequent intervals. Roent- 
genograms taken four months later showed complete regeneration of the bone in 
this area. The pulps of the teeth remained vital. Some of the removed bone 
was placed in 10 per cent formalin for histologie study. 





Fiz. 4.—Roentgenograms of Case 6 of a traumatic mandibular bone cyst. A, and B, Before 
surgery; A’, and B’, one year, four months following surgery. 


Case 7.—S. B. was a 13-vear-old girl. She presented for consultation and 
treatment of a large radiolucent zone found on routine roentgenographie exami- 
nation in the body of the right side of the mandible. It was oval in shape and 
extended from the distal of the lower right first premolar to the mesial portion of 
the distal root of the lower right first molar, and superiorly from the crest of 
the alveolar ridge to within a few millimeters of the lower border of the mandi- 
ble (Fig. 5). A bluish discoloration of the mucosa was noticed on the lingual 
surface in this region. The pulps of all the teeth in this area were vital. The 
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lower right second molar was absent. The history revealed that about eight 
months previously the patient received a severe blow on the right side of her 


face, which became swollen and discolored. Swelling and discoloration gradu- 


ally subsided in a few weeks. 


Trcatment.—Before routine operation, an aspirating needle was forced 
through the lingual soft tissues and the thin bone into the underlying eavity, 
and 10 ¢.c. of a thin, watery, blood-tinged fluid was aspirated. Healing was 
uneventful. Roentgenograms taken four and one-half months later showed 
almost complete filling in of bone. Some of the removed bone was preserved 
for histologie study. 





Fig. 5.—Roentgenograms of Case 7 of a traumatic mandibular bone cyst. A, Intraoral; 
B, occlusal views before surgery; A’ and B’, corresponding views four and one-half months 
following surgery. 


Case 8.—D. K. was a 12-year-old boy. Dr. C. K. Dittmer found by routine 
roentgenographie examination a large radiolucent area in the lower jaw ex- 
tending from left to right canine, apparently involving the root ends of the 
anterior teeth. The incisal edge of the lower left incisor was chipped. The 
pulps of all the teeth in this area were vital. There was no swelling of the soft 
tissues, no bulging of the jaws, or pain. There was a history of trauma to this 
area, 

Treatment.—Routine surgery under local anesthesia was done. The re- 
moved bone was saved for histologic investigation. The sutured flap did not 


nite, and the wound was irrigated at intervals. Healing was satisfactory. 
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Summary of Case Reports 

All 8 patients belonged to the white race, were young individuals ranging 
in age from 12 to 24 years (Fig. 1), and 7 of them presented a positive history of 
trauma. At the time of observation there was no pain, and the patients were un- 
aware of the presence of the lesions, which were found on routine intraoral 
roentgenographie examination. Six of the cases of traumatic cysts were ob- 
served in male patients and only two in female patients. The radiolucent areas 
in the mandible were located in the right body four times, and in the area of the 
chin on both sides of the median line in four instances (Fig. 2). Clinieally, 
there was no swelling of soft tissues; no apparent disfiguration of the bone was 
observed, and all the teeth of the involved aiea were found to have vital pulps. 

The bony plate overlying the radiolucent area was translucent, giving it 
a bluish appearance. Removal of the thin bony plate exposed a cavity. In 
four instances, the cavity appeared empty, three times the cavity was filled with 
a serosanguineous fluid, and in one case, a shreddy, disintegrated blood clot was 
found. In only one ease was it possible macroscopically to discern a membrane. 
Following exposure of the cavity and closure by suture, in all cases healing and 
filling in of bone oecurred in from six to twelve months, as determined by 


roentgenographie studies. 
Histologic Findings 


The histologie findings were almost identical in the 4 cases examined. They 
showed a very thin layer of lamellated bone that exhibited empty lacunae in 
some regions. The bone surface, in some areas covered by remnants of the 
periosteum, was smooth; in others it showed signs of previous resorption in the 
shape of many Howship’s lacunae. The surface facing the cystic cavity was 
not covered by connective tissue but was in contact in many areas with blood 
cells of different types. In some of the specimens cavities that owed their ex- 
istence to undermining or tunneling resorption were found within the layer of 
compact bone (Fig. 6). All of the cavities were filled with a loose edematous 
connective tissue. In some of the cavities extremely wide blood vessels could 
be seen. The walls of the cavities showed alternately osteoclastic and osteoblastic 
activity. 

Discussion 

Differential Diagnosis——In making a clinical diagnosis of traumatic bone 
cysts, several other pathologie conditions must be considered. Among these are: 

1. Inflammatory Diseases of Jaws Resembling Cysts.— 


a. Granuloma: Round or oval radiolucent zone with fairly distinct 
boundary around apex of tooth with necrotie pulp or root canal filling. 


b. Chronic abscess: Same as granuloma, only much less distinct out- 

line; usually having a discharging fistula in the area, or sear of a fistula. 
2. Radicular Cyst—At apex of tooth with necrotic pulp or root canal 
filling. Usually round, radiolucent area surrounded by a dense radiopaque zone. 
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3. Residual Cyst—Usually round, radiolucent zone surrounded by a dense 
radiopaque zone in an area where a tooth or teeth have been extracted. 

4. Dentigerous (Follicular) Cyst—A radiolucent zone, usually round, 
surrounded by a dense radiopaque zone, containing the crown of an unerupted 
tooth. 

\). Primordial (Follicular) Cyst.—Same as dentigerous, but containing no 
tooth crown. 


6. Developmental Cysts.— 

a. Nasopalatine cyst: Round, oval, or heart-shaped, radiolucent zone 
in the median line of hard palate, apparently involving the apical region of 
upper central incisors, sometimes causing bulging on palatal aspect lingual to 
upper central incisors and bulging of nasal floor. No etiologic connection with 
teeth. 

b. Globulomaxillary cyst: Oval or pear shaped, radiolucent zone oe- 
curring between upper lateral and canine teeth, causing a divergence of their 
roots, especially at the apices. No etiologic relation to teeth. 

e. Median mandibular cyst: Round or oval radiolucent zone occurring 
in median line at symphysis of mandible. No etiologic relation to teeth. 

7. Ameloblastoma (Cystic)—Usually multilocular, radiolucent, round or 
oval zones separated by their septa; or single radiolucent area with irregular 
scalloped periphery. Not related to teeth. Bulging or enlargement of the bone 
may be present. 

8. Neoplasms Resembling Cysts in the Roentgenogram.— 

a. Central giant cell node: Usually radiolucent zone with indefinite or 
hazy periphery. Some enlargement of bone. 

b. Central fibroma: Usually radiolucent zone with sharp periphery ; may 
be divided by septa. Enlargement of the jaw in the affected area. 

e. Metastatic carcinoma: Usually several radiolucent zones, irregular 
in size, shape, and outline, with indefinite borders. Primary lesion elsewhere 
in body. 

9. Metabolic Dysfunctions Resembling Cysts.— 

a. Hyperparathyroidism: Multiple irregular radiolucent areas involv- 
ing other bones as well as the jaws. 

b. Xanthomatoses (Schiiller-Christian; Gaucher; Niemann-Pick’s Dis- 
ease): Multiple regular round or oval radiolucent zones occurring in jaws, 
skulls, ete. Found in young people. 

e. Eosinophilic granuloma: Irregular solitary radiolucent zone without 
sharp borders. 

A careful evaluation of the case histories and symptoms in the cases re- 
ported herein and those reported in the literature shows that a number of signs 
have to be present if the diagnosis of traumatic mandibular bone eyst is to be 
made with a reasonable degree of certainty. 
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In the order of significance, they are: 
A. Clinieal symptoms (preoperative) : 
|. There is no history of pain or other subjective symptoms and the 
eysts are found incidental to routine roentgenographie examination. 
2. The eavity is completely surrounded by bone and unilocular. 
}. There is no palpable enlargement of the bone. 
t. The eystie eavity does not communicate with the oral eavity. 
5. The teeth in the involved area have vital pulps. 
6. The traumatie bone cyst is found in young individuals. 
7. In most instances there is a history of specific trauma. 


Operative findings: 


1. A dark bluish zone is usually visible after reflection of the soft tissues, 
before gaining entrance to the cavity. 


2. The cavity contains either a fluid or is empty. 
3. There is no elinieally visible lining membrane. 


(. Laboratory findings: No epithelium is found on microscopie examination. 


Pathogenesis of the Traumatic Bone Cysts 


Solitary bone eysts are not restricted to the mandible alone but have been 
observed in several other bones. <A site of predilection is the metaphyseal 
region of the large tubular bones, especially the proximal metaphyses of the 
humerus, femur, and tibia. All these cysts have certain features in common: 
There is almost always a history of a severe trauma. The cysts are as a rule 
asymptomatic and are, therefore, frequently found in routine examination of 
the skeleton undertaken for other reasons. A compensatory periosteal appo- 
‘swelling’’ of the involved bone is absent or 


‘ 


sition of bone and, therefore, 
negligible. Upon surgical exposure, these cysts are found to have no clinically 
visible membrane, and to contain either a serous, sometimes hemorrhagie, fluid, 
or no fluid at all. It is of great interest that these cysts, once opened surgically 
and allowed to fill with a blood clot, heal easily by rather rapid formation of 
new bone. The same can be observed in cases of pathologie fracture or infrac- 
tion through a eystic zone of the involved bone. In an attempt to explain the 
pathogenesis of such eysts, all the enumerated facts have to be considered. 
Three theories have been advanced to explain the etiology of these cysts. 
It was thought that such cysts develop by: (a) a degeneration of true bone 
tumors, e.g., chondromas; (b) by degeneration of a tumorlike growth in a bone, 
ég., a giant cell node (giant cell tumor or osteoclastoma); and (¢) as the 


sequela of an intraosseous hematoma in an otherwise healthy bone. 

The last theory was especially discussed by Pommer.'’ He stressed the fact 
that one of the conditions for the development and expansion of such cysts is 
the intactness of the cortical compacta because its injury or absence would pre- 
vent the development of intraosseal pressure. Though the etiology as outlined 
by Pommer ean be accepted, a detailed reconstruction of the pathogenic proc- 


esses involved is as yet not available. 








1170 ELI OLECH, HARRY SICHER, AND JOSEPH P. WEINMANN 


If a traumatic injury to a bone causes a hematoma in some marrow spaces, 
it ean be expected that in the majority of cases the forming blood elot will be 
organized and the injury will heal under formation of connective tissue 
with or without formation of new bone. Only a failure of an early organization 
of the clot and the subsequent liquefaction of the clot can give rise to the 
eventual formation of a traumatic cyst. The crucial point, therefore, is the 
explanation of this failure. The following assumptions seem to explain almost 
all the peculiar features of the pathogenesis, location, and age incidence of 
traumatie eysts. 

Such cysts seem to develop only after injury to those areas of a bone where 
spongy bone containing hemopoietic marrow is enclosed in a heavy compact 
cortical layer. This would explain the most frequent sites in the metaphyses 
of long bones and in the mandible. It would also explain the fact that most 
traumatic bone cysts develop in young individuals. 

If a hematoma occurs in the red bone marrow, its extremely rich blood sup- 
ply and the fragility of the vascular sinusoids could explain the rather wide 
extent of the injury. Many of the trabeculae of the spongiosa would become 
necrotic following the necrosis of the marrow itself. However, their removal 
might be severely retarded if no living tissue is left in contact with those bony 
surfaces that face the traumatic focus. The osteoclasts then develop, as many 
other experiences have shown, on the opposite surface of the trabeculae; when 
finally this undermining and tunneling resorption has resulted in the total re- 
moval of the trabeculae, the blood clot may already have been liquefied. Then, 
of course, the organization of the clot is impossible. Once this initial ‘‘cyst”’ 
has been formed, the gradual but steady expansion can be understood as a 
progressive infiltrating edema caused by restriction of venous drainage, accord- 
ing to views expressed already by Pommer"™ and also by Weinmann and Sicher.* 

When the expanding cyst reaches the compact cortical layer, its further 
expansion is severely retarded because the undermining resorption starts with 
the mobilization of osteoclasts in the connective tissue of the Haversian canals. 
This extremely slow rate of progress may partly explain the lack of enlargement 
of the involved bone, for instance the mandible, by compensatory periosteal ap- 
position of bone. In part, this lack of ‘‘swelling’’ of the bone may also be ex- 
plained by the fact that most traumatie cysts develop in young individuals 
whose bones are still growing. From experiences elsewhere it is known that a 
change in the function of a growing bone can be compensated by a change in 
the growth pattern of the bone. It is as if the bone would grow into its aberrant 
functionally adapted shape. As far as the mandible is concerned, it is known 
that its lower border is the site of reinforcing bone apposition. While the grow- 
ing cyst weakens the mandibular body, a local increase in the rate of normal 
apposition may be sufficient to compensate for the loss of bone substance with- 
out apposition at the site of the developing cyst. Whether this assumption is 
correct may be decided by further studies comparing the two halves of the 
mandible and looking for slight asymmetries that can easily escape routine 
clinical examination. 
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There seems to be no doubt that some of the traumatic bone cysts lack a 
fuid content and are filled with air or some other gas and, therefore, noted 
clinically as being empty. An explanation of this peculiar fact cannot be 
offered. 

That these eysts heal readily after surgical exposure is of course explained 
hy the fact that the new blood clot that fills the eystie cavity is in contact with 
healthy connective tissue of the flap from which the organization of the clot 
commences. Also, in the ease of a pathologic fracture, the reason for the heal- 
ine of a traumatic eyst is not only the formation of a fresh blood clot, but also 
its contact with the vital connective tissue of the periosteum. 


Summary and Conclusions 

1. The present study is based on clinical and roentgenologie investigations 
of eight cases of mandibular traumatic bone cysts, four of which were also ex- 
amined histologically. 

2. All but one of the patients gave a history of trauma. All of the cases 
were asymptomatie and were found incidentally to routine roentgenologic 
examination. 

3. The eystie cavities were either filled with hemorrhagic serous fluid or 
found to be empty. 

4. Histologically no lining membrane could be found. The thin cortical 
plate removed during surgery showed signs of tunneling resorption. 

5. The development of a traumatic cyst is tentatively reconstructed as 
follows: It is caused by trauma to a bone or part of a bone that consists of a 
strong compact cortical layer and a spongiosa containing hemopoietic bone mar- 
row. The primary hematoma will not be organized if it is not in contact with 
reactive and fibrous connective tissue. In this case necrotic bone trabeculae are 
removed by undermining or tunneling resorption. This process is so slow that 
until the connective tissue gains contact with the site of the hematoma the latter 
is either liquefied or decomposed. Expansion of the cyst occurs by progressive 
infiltrating edema of the bone marrow. 

6. Exposure of the ecystie cavity, filling it with a new blood clot, and re- 
positioning of the flap create contact of reactive connective tissue with the 
newly formed clot and, therefore, lead speedily to healing. 
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Endodontics 


AN INVESTIGATION INTO RESIDUAL PERIAPICAL INFECTION 
AFTER PULP CANAL THERAPY 


WARREN JOHN HeEpMAN, D.D.S., M.S.,* BreruHespa, Mb. 


Hi presence or absence of bacteria in the periapical tissues has been little 

discussed in the literature. It is generally coneeded that the drugs used 
in endodontic treatment kill the bacteria in infected pulp canals. Modern 
hacteriologie methods have allowed us to confirm this. There remains, however, 
a question as to the post-treatment status of the periapical areas. Many ob- 
servers have speculated that the bacteria in the periapical tissues are destroyed 
in the course of endodontic treatment. It is the purpose of this investigation 
to determine whether or not bacteria are still present in the periapical areas 
after completed pulp canal treatment. 

Bulleid,' Boyle,? Hatton,* and others* *° reported that bacteria are present 
in dental granulomata at the apices of pulp-involved teeth. Their material was 
collected principally in the extraction clinic. Too little has been said about the 
bacteriologic status of these teeth before they were extracted. Blayney’ pointed 
out that it is difficult or impossible to extract teeth and remove granulomatous 
tissue from the mouth without risking contamination, even though sueh pre- 
cautions as cauterization of the gingival crevice, application of bactericides, 
and other methods are employed. Other authors coneur in these findings.* ° 
It would appear then that the method of determining the bacteriologie status 
of infected teeth after extraction leaves much to be desired. 

In 1918, Coriell’? deseribed a dental trocar which enabled him to sample 
the material at the apex of a tooth without extracting the tooth. Using this 
technique involves driving a handpiece trocar, a hollow drill, through the 
gingiva and the alveolar bone to the apex of the tooth. Samples of material 
from the periapieal area are then withdrawn through the hollow trocar. Gross- 
man" and Bernier’? used this instrument to study hacteriologically and histo- 
pathologically the material from above both infected and noninfected teeth. 
Material can usually be secured by using this trocar. Grossman and Prinz’® 
reported that in 80 per cent of a series of cases the apices were reached. Since 
it is difficult or impossible to secure and maintain a sterile field to operate this 
instrument, the hazard of contamination from mucous membrane surfaces always 
being present, a different approach to the periapical tissues was sought. 


In compliance with Article 1252, United States Navy Regulations, 1948, the opinion or 
conclusions contained in this article are those of the author. They are not to be construed as 
official or reflecting the views of the Navy Department or the Naval Service at Large. (Febru- 
ry, 1951 
Fet Presented at the annual meeting of the American Association of Endodontists in Chicago, 
‘ebruary 951 
- Lieutenant Commander, Dental Corps, United States Navy; Head, Endodontia Division, 
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In this study, the periapical tissues were examined by taking cultures 
through the pulp canals of the teeth. The rubber dam was applied at all times 
while the samples were being taken for bacteriologic study, and a sterile path- 


way was provided through the pulp canal and to the periapical area. Thus we 

avoided the hazard of possible contamination from mucous membrane surfaces. 
Materials 

In order to sample the material in the periapical areas, cannulas and ceul- 

ture wires were prepared. The cannulas were made from 26- or 28-gauge needles 

and the eulture wires were made of stainless steel wire the size of the lumen 


of the eannula (Fig. 1, a, b, and c). The cannulas were made 30 mm. long. 
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Fig. 1.—a, b, and c, Cannula and culture wires; d, ec, and f, method of inserting angular 
culture wires. 


The culture wires were made long enough to reach through the cannula and 
to the border of the periapical lesion, or as near this border as could be 
approximated from the radiograph. At least seven culture wires were prepared 
for each ease, one straight and the other six with the ends bent to a 45 degree 
angle. It was found that the angular wires would spring back to this 45 degree 
angle after emerging from the tip of the cannula (Fig. 1, d, e, and f). This 
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enabled us to retrieve samples of material from all parts of the periapical 
lesion. The handle ends of the culture wires were bent opposite to the sampling 
ends to provide directional control while inserting the wires. 

The cannulas and the eulture wires were sterilized by dry heat at 160° C. 
for one hour. All other instruments and materials used were sterilized in the 
dry heat oven or in the autoclave. Aseptic technique was used in handling all 





instruments and materials. 

After the cannulas were sterilized, their ends were sealed, aseptically, with 
sterile utility wax. The cannulas with their sets of matching culture wires 
were then placed in sterile test tubes until time for use. 

To be certain that the materials used in making the cannulas and the 
culture wires exerted no oligodynamic action, one set of prepared materials was 
tested on nutrient agar and one on blood agar plates seeded with saliva samples. 


No bacteriostatic or bactericidal action was noted. 





Fig. 2. Fig. 3. Fig. 4. 
Fig. 2 Cannula in proper position, 
Fig. 3.—Straight culture wire through cannula and into the periapical lesion. 
Fig. 4. Angular culture wire through cannula and into periapical lesion. 
Method 


At the first treatment the tooth was isolated by the rubber dam and the 
operative field prepared with tincture of iodine. The pulp chamber of the tooth 
Was opened employing the usual lingual approach. Sterile burs were used to 
open into the pulp chamber and to enlarge the opening. A culture of the 
contents of the pulp eanal was taken at this time to determine whether or not 
viable bacteria were present. After the pulp canal culture was taken, the pulpal 
debris was cleaned from the canal. Special care was taken not to force any 
material apically. Chlorinated soda, double strength, was carried to the pulp 
canal in the beaks of a pair of cotton pliers and allowed to flow by capillary 
action into the pulp eanal. This solution was allowed to remain in the canal 
at least two minutes to dissolve the organie debris. The contents of the canal 
Were then aspirated using a sterile 14-gauge needle as an aspirator tip. The 
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treatment with chlorinated soda was repeated until the solution remained color- 
less after two minutes. The canal was then dried with the aspirator, and the 
field, including tooth and pulp eanal, was reprepared with tincture of iodine. 
The sterile sealed cannula was then inserted through the pulp canal to the tooth 
apex. A radiograph was taken at this time to confirm that the cannula extended 
to the apex but did not protrude (Fig. 2). 

When the cannula was placed in the proper position, the straight culture 
wire was warmed and inserted through the cannula and into the periapical 
tissues (Fig. 3). Warming the culture wire allowed us to break through the 
sealed end of the cannula. This culture wire was withdrawn and placed in a 
tube of culture media. The six angular culture wires were then inserted, one 
at a time, through the cannula and guided to six different areas in the periapical 
tissues (Fig. 4). Each of these was placed in a tube of culture media. If, 
after seventy-two hours at 37° C., the cultures from both the periapical areas 
and from the pulp canal were positive for bacterial growth the case was in- 
cluded in this study. Fifty-six suitable cases were found. 


Characteristics of Suitable Cases 


. All teeth had infected pulp canals. 
. All had radiographic areas indicating periapical involvement. 
. All teeth had infected periapical tissues. 
. All teeth were judged as suitable for pulp canal therapy. 
5. All were upper anterior teeth, the periapical areas of which were easily 
accessible. 


Hm CO De 


Table I shows the organisms cultured at the first appointment. 


TABLE I. ORGANISMS CULTURED AT First APPOINTMENT 











NUMBER OF CASES PULP CANAL PERIAPICAL AREA 
36 Streptococcus Streptococcus 
10 Streptococcus and staphylococcus Streptococcus and staphylococcus 
2 Streptococcus and staphylococcus Streptococcus 
6 Staphylococcus Staphylococcus 
2 Variety of organisms Streptococcus 
56 suitable 
cases 
5 Variety of organisms No growth 
2 Staphylococcus No growth 
19 No growth No growth 
82 total 
cases 








The remainder of the enlargement and treatment of the pulp canal was 
earried out using the University of Michigan technique as described by Som- 
mer.‘* Camphorated p-monochlorophenol was the medicament employed. The 
treatment was continued until two successive negative cultures were obtained 
from the pulp canal. 

When the pulp canal was ready to be filled, as determined by the two 
successive negative cultures, the cannula and the culture wires were again em- 
ployed to secure cultures of the periapical tissues. Since the pulp canal of the 
tooth was sterile at this time and the external surface of the cannula was not 
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subjected to contamination from the canal, the cannula was also placed in a 
culture tube for study. This eliminated the possibility that organisms might 
be wiped off mechanically in the lumen of the cannula and be lost. These 
cultures were incubated for seventy-two hours, as before, and examined for 
growth. 

After the periapical cultures were secured, the pulp canal was hermetically 
sealed with gutta-percha, using the lateral condensation technique. The patient 
was then prepared for periapical curettage. 

The area to be operated upon was anesthetized with procaine, blocked off 
with gauze, and prepared with tincture of Mereresin. <A flap of tissue was 
elevated over the apex of the tooth and the labial plate of bone was removed 
to expose the tooth apex and the periapical area. The material from the peri- 
apical area was curetted out and placed in 10 per cent formalin for subsequent 
histopathologic examination. The curettage was then completed and the wound 
closed. 


Bacteriologic Method 


All of the material for bacteriologic study was inoculated into glucose- 
ascites media of approximately the following composition : 


Beef infusion broth with: 


Agar 0.5 per cent 
Glucose 1.0 per cent 
Ascitic fluid 5.0 per cent 


The beef infusion was prepared, the agar and glucose were added, and the media was 
tubed and autoclaved. The pH after autoclaving was adjusted to pH 7.4, and 5.0 per cent of 
ascitic fluid was added aseptically to each tube. The media was incubated twenty-four hours 
to check its sterility and then was stored in the icebox until use. 


All cultures were taken aseptically. The lips of the test tubes were flamed 
before and after inoculation. All handling instruments were flamed to redness 
before use. All precautions were taken to prevent contamination. 

The cultures were incubated at 37° C. for seventy-two hours. After this 
period, slide smears of all positive cultures were made, stained with Gram 
stain, and examined to determine what type of organisms were present. All 
positive cultures were plated out on blood agar and other appropriate media for 
identification. All tube cultures which were negative at the end of the initial 
incubation period were returned to the incubator for a week. This procedure 
was followed to determine if slow-growing forms might be present. 


Histopathologic Method 


The tissue taken during the curettage was removed from the bony cavity 
and placed in 10 per cent formalin. In the pathology laboratory the tissue was 
fixed, sectioned, and stained. Serial sections of all of the tissue obtained were 
mounted on slides for examination. One tissue section was stained with Gram 
stain and the rest of the sections were stained with hematoxlin-eosin stain. 

After the sections were mounted they were examined under the microscope. 
Each section was examined under low power (x100) to determine the charac- 
teristics of the tissue. All of the sections were then examined microscopic field 
by microscopic field under the oil immersion lens (x950). Each field was 
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searched for bacteria or tissue reaction to bacteria. Much time was spent in 
evaluating these sections. A minimum of two hours was allotted to the search 
of each set of sections. 


Results 


As shown in Table II, after two successive negative cultures were obtained 
in the treatment of the pulp canal, no growth was obtained from the periapical 
tissues of any of the 56 patients studied. The number of sittings for treatment 
varied from three to seven. The tissue from the periapical regions was diag- 
nosed as chronic periapical granuloma in 51 cases and as radicular cyst in five 
eases. None of the sections of tissue examined showed any reaction to bacteria 
or any bacteria in the tissues. 

TABLE II. FINDINGS AFTER TWO SUCCESSIVE NEGATIVE CULTURES FROM PULP CANAL 


~ PERIAPICAL 






































NUMBER OF HISTOPATHOLOGIC NUMBER OF BACTERIOLOGIC 
TREATMENTS DIAGNOSIS CASES FINDINGS 
3 - Ghronie periapical granuloma |. 9 No growth 
Early radicular cyst + No growth 
: 4 Chronic periapical granuloma 85 No growth 
5 Chronic periapical granuloma oo: mae No growth 
Radicular cyst 1 No growth 
6 Chronic periapical granuloma ar | No growth 
7 Chronic periapical granuloma a No growth 
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Discussion 


In the original group of 82 cases of pulp-involved anterior teeth which had 
radiographic areas indicating periapical involvement it was noted that, before 
treatment, 56 patients, or 68.5 per cent, had viable bacteria in both the pulp 
canals and the periapical areas. Seven patients, or 8.5 per cent, had bacteria 
in the pulp canal but not in the periapical areas. Nineteen, or 23 per cent, had 
no viable bacteria in either the pulp canal or the periapical tissues. 

The type of organism encountered in the majority of cases was strepto- 
coecus. Combinations of streptococcus and staphylococcus, stapylococcus alone, 
and varieties of organisms including Lactobacillus acidophilus, Bacillus subtilis, 
and Monilia albicans were also encountered. It may be of some interest that in 
the seven eases observed in which the pulp canal but not the periapical tissues 
contained bacteria, the organisms encountered were staphylococcus, Lactobacillus 
acidophilus, and Monilia albicans. All of the patients having streptococcus in 
the pulp canals had streptococcus in the periapical tissues. This may indicate 
that the invasive qualities of streptococci allow them to penetrate more easily 
into the periapical tissues. 

Conclusions 


From the evidence brought forth in this study, it is apparent that in a 
large percentage of cases of infected pulp-involved teeth with periapical pathosis, 
the periapical tissues are infected. Moreover, it appears that after completed 
pulp eanal therapy, in which negative cultures are obtained, the infection in 
the periapical tissues is resolved without demonstrable residual infected foci. 
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Introduction 


ECURRENCE of decay adjacent to a restoration is one of the problems 

which confront the dentist frequently. According to the most accepted 
theory of the etiology of dental caries, minute particles of food become lodged 
in the crevices of the enamel surfaces or are held in contact with non-self- 
cleansing areas of the enamel by bacterial plaques; and these food particles are 
decomposed by acidogenic bacteria to produce acids. These acids attack and 
dissolve the inorganic salts of the enamel, and later the dentine; this inorganic 
destruction is then followed by proteolytic bacterial dissolution of the organic 
matrix. 

For years it has been known that metals, particularly the heavy metals, 
and the salts of these metals exert a lethal effect upon bacteria. Naegeli' in 
1893 observed that microorganisms when placed in metal containers, or in 
water which had been in metal containers, were killed, and he eoneluded that 
this bactericidal action was due to particles of the metal container going into 
solution and exerting a lethal effect upon the microorganisms. To this phe- 
nomenon, Naegeli gave the name oligodynamie action. Specifically, this term 
means active in minute quantities. 

Since metals exert an oligodynamiec action, it is difficult to understand how 
recurrence of decay can take place adjacent to a metallic filling. Theoretically, 
the restoration should slowly go into solution following placement within a pre- 
pared cavity, and the metallic ions liberated should produce an antiseptic area 
surrounding the filling. 

With these two conflicting facts in mind, it was decided by us that an at- 
tempt should be made to determine the relative efficiency of dental filling mate- 
rials as bacteriostatic agents under controlled conditions against standard test 
organisms. It was believed that by varying the media employed in the experi- 
ments, there was a chance of throwing some light on this contradiction of facts. 


Materials and Method 


Fresh specimens of filling materials were prepared in the form of cylinders, 
8 mm. in length by 4 mm. in diameter. The filling materials employed were: 
(a) silver amalgam, (b) copper amalgam, (c) gold foil, (d) inlay gold, (e) 
silicate cement, (f) copper cement, (g) zine phosphate cement, and (h) a 
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quick-setting acrylic resin. Two pellets of each type of material were con- 
structed, and duplicate platings were made throughout the experiments. Prior 
to each plating, these specimens were washed with a brush and soap, rinsed in 
water, sterilized for ten minutes in 1:1,000 zephiran chloride solution, rinsed in 
distilled water, and dried in air. 

Three types of media were employed in the experiments: nutrient agar, 
nutrient agar to which sterile serum was added, and nutrient agar to which 
sterile saliva from a noncarious subject was added. The nutrient agar was 
sterilized by autoclaving; the saliva was sterilized by filtration through a Seitz 
filter. 

The test organisms used in the platings were twenty-four hour broth cul- 
tures of Micrococcx:: aureus, a gram-positive bacterium, and Escherichia coli, a 
gram-negative bacterium. 

The plating method used in the experiments was a variation of the one 
originally described by Miller.? In the first experiment, 10 ¢.c. of melted sterile 
agar were poured into a Petri dish; before it became solidified, one of the 
eylinders of filling material was placed in the dish. Thus when the agar gelled, 
the pellet was firmly embedded at its base. To this foundation, inoculated 
nutrient agar (containing 0.1 ¢.c. of the test organism to 10 ¢.c. of agar) was 
poured and mixed well. Upon solidification, the plates were incubated at 37° C. 
for forty-eight hours. Following incubation, the diameters of the zones of 
inhibition to bacterial growth were measured and recorded. Micrococcus aureus 
and Escherichia coli were tested separately. 

In the second experiment, the technique used was the same as in the first, 
the only variation being that 0.5 ¢.e. of sterile horse serum was added to the 
inoculated nutrient agar just prior to pouring the plates. 

The third experiment was a repetition of the first, differing only in that 
0.5 ¢.c. of sterile saliva was added to the inoculated agar before pouring the 
plates. 

Results and Discussion 


It was found that all the dental filling materials employed in the experi- 
ments exerted a bacteriostatic action to a greater or lesser degree (Table I). 
With a few exceptions, silicate cement proved to be the most efficient material 
in inhibiting both gram-negative and gram-positive bacterial growth in the 
three types of media. The other materials listed in their order of decreasing 
potency are copper amalgam, gold foil, zine phosphate cement, copper cement, 
acrylic, silver amalgam, and inlay gold. 

The results obtained from silicate cement were more or less anticipated due 
to the fact that in addition to the presence of the silicon ion, the material con- 
tains phosphorie acid. The combined action of these compounds would tend to 
be bactericidal. At first glance, it would seem that zine phosphate cement 
should give the same results as the silicate cement; but the former sets as a 
colloidal gel, while in the latter the phosphoric acid is used up in the chemical 
reaction as the cement sets. 
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Copper amalgam showed itself to be a good bacteriostatic agent, and this 
is understandable because copper ions are extremely lethal to microorganisms. 
Copper cement, although not as efficacious as copper amalgam, proved to be a 
fairly good inhibiting agent. 

Sheppard’ eoneluded from her work that pure gold did not inhibit bac- 
terial growth; yet our work showed that gold foil was an excellent bacterio- 
statie agent in each type of media employed against both test organisms. This 
variation in results may be due to the fact that Sheppard used old gold foil 
restorations removed from extracted teeth, while we used new foil in the form 
of freshly prepared pellets. 

The quick-setting acrylic resin filling material exerted a mediocre bacterio- 
statie effect. Its ability to inhibit bacterial growth is probably due to the acid 
radicals of the compound. (Aecrylie resins are polymers of either acrylic acid 
or methaerylie acid. )* 

Of the filling materials employed, silver amalgam and inlay gold were the 
least efficient as antibacterials. 

To our knowledge, serum has never before been incorporated in the culture 
media when testing the antibacterial action of the dental filling materials which 
were used. It has been assumed that the dentinal tubuli contain lymph,’ 
which should approximate the composition of serum. For this reason, it was 
believed that by adding serum to the media, an environment could be created 
which would be more representative of that of a prepared cavity. 

The results obtained employing the serum-nutrient agar media were quite 
interesting. The greatest amount of inhibition produced by the filling materials 
in the serum media was less than the least amount of bacteriostasis produced 
in the nutrient agar media against Micrococcus aureus. The reason for this 
diminished ability to inhibit bacterial growth is unknown, but two possible 
explanations can be suggested: (a) the inereased nutrition afforded by the 
serum may have raised to some extent the lethal threshold of the bactera, or 
(b) the serum colloids may have adsorbed the metallic ions, thus decreasing their 
oligodynamie action.® 

The results obtained from the filling materials when plated in the media 
containing sterile saliva were varied. Some of the materials showed a greater 
power to inhibit bacterial growth in the saliva media as compared to nutrient 
agar media, while other showed much less inhibition. This was true for both 
gram-positive and gram-negative organisms. 


Summary and Conclusion 


1. All of the dental filling materials employed in the experiments produced 
inhibition to the growth of Micrococcus aureus and Escherichia coli when plated 
in nutrient agar, nutrient agar to which horse serum had been added, and 
nutrient agar to which sterile saliva had been added. 

2. The materials, listed in their order of decreasing ability as bacteriostatic 
agents in vitro, are silicate cement, copper amalgam, gold foil, zine phosphate 
cement, copper cement, acrylic, silver amalgam, and inlay gold. 
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3. The bacteriostatic effect of the filling materials was greatly reduced when 
plated in the serum-nutrient agar media as compared to the results obtained in 
the nutrient agar per se. 

4. The results obtained from the platings made in the saliva-nutrient agar 
media were too varied to make any general conclusions. 

5. In the over-all picture, the gram-positive organism was more sensitive to 
the bacteriostatic effect of the filling materials than the gram-negative bacterium. 

6. Because of the fact that only a limited number of platings were made, 
additional work is needed to gain more conclusive data on these materials. One 
avenue which should be investigated is the action of these materials under con- 
trolled conditions against Lactobacillus acidophilus. 
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ORAL HISTOLOGY AND EMBRYOLOGY. I 


Epmunp AppLeBAUM, D.D.S.,* New York, N. Y. 


Postnatal Development of Jaws and Teeth 


E HAVE studied the facial primordia and tooth germs in the embryo and 

fetus. We ean now go on to study postnatal jaw development and its 
synchronization with tooth development. Many workers have investigated the 
problem from different points of view. Their findings sometimes conflict, at 
least in certain details, but the main sequential story is becoming increasingly 
clear. 

The alternating growth of the ramus of the mandible and the clinical erup- 
tion of teeth into the intermaxillary space thus created is responsible for the 
development of the dental height according to Diamond. Broadbent used an 
arbitrary plane (Bolton plane) for the superimposition and comparison of x- 
rays (cephalozgrams) of individuals from birth to adult stage. The assumption 
in using such a fixed plane is that all head structures above the plane grow 
upward, while those below it grow downward, during development from birth to 
adult stage. 

Brash showed the changes in the form of the pig’s mandible by experimental 
madder-feeding during growth. He observed that the main increase in the 
height of the body of the mandible takes place at the alveolar and not at the 
lower border. He also obtained some idea of the extent to which the teeth move 
upward and forward during their eruption. His work should be compared with 
Broadbent’s to understand that as inerease in length of the ramus occurs in 
relation to the mandibular fossa of the temporal bone, the mandible is steadily 
lowered. 

Hoffman and Schour gave multiple intraperitoneal injections of 2 per cent 
alizarin to rats at various intervals. They used the cementoenamel junction on 
the rat molar as a fixed point, and determined the rate at which this point 
changes in relation to fixed alizarin lines in the alveolar bone. They found that 
the rate of apposition of alveolar bone is subservient to the physiologic migration 
of the tooth. The rate of eruption equals the sum of the rate of root elongation 
and of fundie bone apposition. 

Diamond and Applebaum showed that Hertwig’s epithelial sheath is not 
present until the erown of a tooth is virtually completed. At an early stage of 
tooth development as presented in Fig. 10 (Part I), there is no evidence of an 
epithelial sheath. The region generally designated as Hertwig’s epithelial 
sheath (C in Fig. 10) is, instead, the cervical terminal point of the enamel 


Presented at the second session of the class in Clinical Oral Pathology at the New 
York Institute of Clinical Oral Pathology. 
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organ and the eventual cementoenamel junction of the tooth. In later stages 
of crown formation, the crown increases in size in all directions including the 
fundie area (Fig. 12, B). The evidence of bone resorption in the fundie area 
of this developing crown supports this view. On the other hand, there is bone 
deposition in the fundus of the deciduous molar (Fig. 12, 4), where the crown 
is completed and the root is forming. 


Histogenesis and Function of Epithelial Root Sheath 


In the study of the enamel organ, we pointed out that epithelium is the 
formative tissue of the human tooth. The formative process takes place in two 
stages, one for the crown and the other for the root. The enamel organ com- 
pletes formation of the hard tissues of the crown up to the cervical line. Then 
the epithelial root sheath serves to outline the form of the root and to organize 
the connective tissue of the pulp for the formation of odontoblasts and root 
dentine. 





Fig. 12.—Photomicrograph of a mesiodistal section of a human mandible at 9 months 
of age. A shows the deciduous second molar with crown completed and enamel calcified. 
B shows the permanent first molar crown in process of formation. (This photomicrograph 
was taken from a specimen in the collection of Dr. Isaac Schour). 


The life eyele of the epithelial root sheath cannot be observed in any one 
stage of development of a tooth. Its histogenesis from the enamel organ may be 
observed only when the enamel matrix is still in the process of formation (Fig. 
12, B) in the cervical regions of the tooth. At a later stage in development when 
root dentine and cementum are in the process of formation (Fig. 12, A), the 
organic connection between the epithelial sheath and the inner and outer layers 
of the enamel organ can no longer be seen. 

Fig. 13 shows the cervical area of the permanent first molar in Fig. 12, B. 
The enamel organ is still functioning here but narrows down at the true cervical 
loop enclosed within a square at C. Functioning ameloblasts may be seen at A. 
Predentine is seen at P, but the ameloblasts in this region are not as yet function- 
ing to produce enamel. The outer enamel epithelial cells gradually come closer 
to the ameloblasts and merge with them in the region of the square at C. 
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The area of contact at the cervical loop region is seen under higher magni- 
fication in Fig. 14. Beyond the loop at L, the stellate reticulum and the stratum 
intermedium of the enamel organ are absent. The outer epithelial cells lie ad- 
jacent to the inner epithelial cells, in the position formerly held by the stratum 
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Fig. 13.—Higher magnification of cervical region of developing permanent molar B in 
Fig. 12. M, Enamel matrix; D, dentine; A, functioning ameloblasts in enamel organ; O, 
odontoblasts; ST, stratum intermedium; P, predentine; SR, stellate reticulum; O, outer 
enamel epithelium; A’, undifferentiated ameloblasts; C, cervical loop enclosed in a square. 
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Fig. 14.—Higher magnification of cervical loop C shown in Fig. 13. P, Pulp tissue; A, amelo- 
blasts; F, tooth follicle; A’, epithelial sheath; L, cervical loop. 

intermedium cells of the enamel organ. The epithelial root sheath begins just 

beyond the cervical loop. P is the pulp; A, ameloblasts; F, tooth follicle; A’, 

epithelial sheath; L, cervical loop. 
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A little later in tooth development, during the functional stage of the epi- 
thelial root sheath, the organie connection between the ameloblasts and the inner 
layer of the epithelial rooth sheath is disrupted. Fig. 12, A is a low-power view 
of a deciduous molar with root dentine forming. The enamel of the crown is 
completely formed and nearly completely calcified. 

Fig. 15 shows the cervical area of the deciduous molar seen in Fig. 12, A, 
under slightly higher magnification. The cervical enamel is still in a matrix 
state terminating at the cervical line, CL, where it joins a thin layer of ce- 
mentum, C. The enamel organ, R, is atrophied and the epithelial sheath is seen 
at EP. The cervical area of this molar, enclosed in a square, is seen under high 
magnification in Fig. 16. 




















_j 


Fig. 15.—Higher magnification of cervical region of developing deciduous molar A in 
Fig. 12. R, Reduced cells of enamel organ; M, enamel matrix; D, dentine; CL, cervical 
line or cementoenamel junction; C, cementum; EP, epithelial sheath; O, odontoblasts; P, pulp. 


Fig. 16 shows the ameloblasts, A, as large oval cells in contact with the 
periphery of the enamel matrix. These cells are seen to terminate at the cervical 
line where the enamel matrix terminates. Adjacent to the ameloblasts at R 
are several layers of flattened, elongated cells. These layers appear widely 
separated in region L, as they extend beyond the cervical line in the direction of 
the root. Several rounded cells (DE) are seen lying between the layer of 
cementum (C) and the elongated flattened epithelial cells of the outer enamel 
epithelium. CB are cementoblasts which have differentiated from the surround- 
ing connective tissue tooth follicle, and passed through the two layers of the 
epithelial root sheath. These cells have deposited a layer of cementum (C) on 
the dentine surface of the root. 
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A continuous epithelial sheath is to be seen only at the beginning of root 
formation. As development progresses and the root elongates, the connection be- 
tween the loop of the root sheath and the enamel organ is severed. Epithelial 
rests (xxx) remain in the periodontal membrane between the enamel organ and 
the loop of the root sheath as the root elongates (Fig. 17). But in addition to 
elongation of the root there is actual tooth movement during eruption, as 
evidenced by deposition of bone in the fundus of the alveolus (Figs. 12, A and 
18). 

















Fig. 16.—Higher magnification of cementoenamel junction (CL) shown in Fig. 15. R, Re- 
duced cells of enamel organ; A, ameloblasts; L, loose strands of reduced outer enamel 
CL, cementoenamel junction where ameloblasts terminate; DE, degenerating 


epithelium ; 
layer of epithelial sheath; CB, cementoblasts; C, cementum. 


cells of inner 


Fig. 17 is a diagram illustrating the development of the epithelial rests dur- 
ing growth of the root. We have modified the original diagram by Orban, to 
include the changing position of the tooth at different stages of development 
and during eruption. In other words, not only are the epithelial rests (rrr) 
being carried along with the growing root but with the whole tooth, which is 
moving during eruption. At 7 we see a tooth germ; at 2 we see the completed 
crown with the loop of the epithelial sheath located deeper in the expanding 
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jaw. As the root elongates in 3 and 4, the epithelial rests (xxx) move up with it. 
In 5 and 6, the whole tooth has shifted its position during clinical eruption to 
occlusion, carrying the epithelial rests into a new position in the lower jaw. 


v 


G 





Fig. 17.—Diagram of stages in tooth development and eruption (modified from Orban), 
The epithelial root sheath is severed from enamel organ and broken up into epithelial rests 
(xrx) during root development. These rests are carried along with the developing tooth. 


The Supporting Mechanism of the Tooth 


The tooth follicle is the vascular connective tissue sac surrounding the de- 
veloping tooth. It serves to form cementum on the root, and the periodontal 
membrane which attaches the root to the surrounding alveolar bone. Specialized 
connective tissue cells, cementoblasts, of the tooth follicle form cementum on 
the root, after penetrating the epithelial sheath, which disintegrates. Other cells, 
fibroblasts, differentiate to form fibers of the periodontal membrane, and still 
others, osteoblasts, deposit layers of bone as the tooth erupts (Figs. 12, 16, and 
18). ; 

The tooth follicle consists of cells and a fluid ground substance in which 
are found fibers forming wide meshes. This loose, unattached connective tissue 
gradually changes to form the relatively dense periodontal membrane. Sicher 
suggested that the tooth follicle forms a cushioned ligament, rich in fluid, acting 
to correlate root growth and bone growth during active eruption of the tooth. 

Fig. 18 is a low-power photomicrograph of an erupting incisor of an 8-year- 
old child. The level of the alveolar crest, C, is above the cementoenamel june- 
tion, E. Movement of the tooth is indicated by new bone, N, at the apex and on 
the lingual surface of the tooth. This bone is oriented in the direction of erup- 
tion and so is the periodontal membrane. Fig. 19 is a higher magnification of 
E in Fig. 18 showing that during this stage of eruption the fibers of the 
periodontal membrane are not oriented for functional stress, but are more like 
the fibers of the tooth follicle, which formerly encircled the tooth. Note the 
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Fig. 18.—Low-power photomicrograph of an erupting incisor of an 8-year-old child. 
The level of the alveolar crest, C, is above the cementoenamel junction, EZ. Movement of 
the tooth is indicated by new bone, N, at the apex and on the lingual surface of this tooth. 
X, Extent of the epithelial attachment on the enamel. 
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Fig. 19.—Higher magnification of EF in Fig. 18 showing that during this stage of eruption 
the fibers of the periodontal membrane, F, are parallel to the long axis of the tooth. C, Cementum 
on tooth; B, bone of alveolus. 
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Fig. 20.—Low-power photomicrograph of an erupte functional cuspid of an adult 47 years 
old. The level of the alveolar crest, C, has receded past the cementoenamel junction, FE 


Fig. 21.—Higher magnification of C in Fig. 20 showing that during this stage of 
function the fibers of the periodontal membrane, F, are oriented to support the tooth. The 
fibers run directly across from the cementum, C, to the bone, 
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wavy periodontal fibers, F, parallel to the long axis of the erupting tooth and 
the thin layer of cementum, (, and the alveolar bone, B. In this periodontal 
membrane, cells are more numerous than fibers. 

Fig. 20 is a low-power photomicrograph of an erupted and functional 
cuspid of an adult 47 years old. The level of the alveolar crest, C, has receded 
past the cementoenamel junction, Z. Fig. 21 is a higher magnification of area 
C in Fig. 20 showing that during this stage of function the fibers of the perio- 
dontal membrane are oriented to support the tooth. These fibers are no longer 
parallel to the tooth but almost at right angles to it. In Fig. 21 we see the 
fibers, 7, running directly across from the cementum, C, to the bone, B. 

There is a high content of cells in the periodontal membrane, spindle-shaped 
fibroblasts, osteblasts, and cementoblasts. Embedded in loose connective tissue 
spaces between the bundles of white fibers are blood vessels and nerves. The 
hlood supply of the periodontal membrane is derived from several sources: 
openings in the wall of the alveolus and from the gingival area, and also from 
the apical region in common with the blood supply of the pulp. Generally nerves 
follow the path of the blood vessels. In inflammation, the engorged blood ves- 
sels literally lift the tooth out of its socket and it causes pain during chewing. 
Groups of epithelial cells, rests of Malassez, previously described as remnants 
of the epithelial root sheath, may give rise to cysts, tumors, granulomas, or even 
cementicles, under pathologie conditions. 





Fig. 22.—Photograph of models of the jaws of a man 49 years old, death due to 
gastric ulcer. There is excessive stress on the distal surface of the lower second molar 
due to pressure from the upper molar—traumatic occlusion. 

The thickness and structure of the periodontal membrane are influenced by 
functional conditions. With lack of function the periodontal membrane becomes 
thinner and atrophies; with increase of function it becomes wider and hyper- 
trophies. Similarly the alveolar and supporting bone around a tooth are in- 
fluenced by varying functional conditions. Thus the spongy bone around the 
alveolus of a nonfunctioning tooth shows marked rarefaction, although the 
alveolar bone proper (lamina dura) is generally well preserved. 

In sections through human teeth with known functional and occlusal rela- 
tions, it is possible to interpret the influence of these conditions on the perio- 
dontal tissues. This is illustrated by Fig. 22, a photograph of models of the jaws 
of a man 49 years old. Many teeth have been extracted as a result of which the 
lower left second molar has no antagonist in the upper jaw. However, the upper 
third molar strikes on the distal surface of the lower second molar. This is 
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traumatie occlusion and the lower molar is drifting toward the median line. 
Note extrusion of both upper and lower molars. All this can be observed ‘‘elini- 
eally,’’ and by sectioning these teeth and examination under the microscope we 
ean observe changes in the periodontal tissues due to this traumatic occlusion. 





Fig. 23.—Low-power photomicrograph of a mesiodistal section of the lower second molar 
seen in Fig. 22. 


Fig. 23 is a low-power photomicrograph of a decalcified section of the lower 
left molar seen in Fig. 22. Note the regular distribution of alveolar bone 
(lamina dura) around both roots, and the supporting bone between the roots. 
But under higher magnification, in the next two figures, we shall see some 
changes in the alveolar crests mesially and distally as a result of the traumatic 
occlusion. Fig. 24 is a higher magnification of the mesial erest of the alveolus 
seen in Fig. 23. This shows bone resorption which is the result of the pressure 
on the bone. Fig. 25 is a higher magnification of the distal crest of the alveolus 
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seen in Fig. 23. This shows bone deposition, which is the result of tension on 
the bone. These changes in the bone are adaptations to the excessive stress on 


this lower molar, allowing a mesial shift of this tooth. 





Fig. 24.—Higher magnification of the mesial crest of the alveolus seen in Fig. 23. Note 
resorption of bone on this side of pressure. 


The Epithelial Attachment 


Gottlieb and Orban described the development of the gingival area, the 
relation of the gingival soft tissues to the teeth. They showed that a reduction 
of the epithelial layers of the enamel organ takes place before the eruption of a 
tooth Figs. 12, A and 16. The stellate reticulum disappears first. Then the amelo- 
blasts and the stratum intermedium go. The primary organic cuticle is the last 
formation of the ameloblasts and is continuous with the enamel rod sheaths. It 
may become ealeified like the rest of the enamel. Finally the calcified enamel 
crown is covered with the remnants of the enamel organ, forming a stratified 
epithelium. These cells remain organically attached to the enamel cuticle, which 
in turn, is connected with the enamel. 

As a tooth approaches eruption into the mouth, the reduced enamel epi- 
thelium, epithelial attachment, unites with the oral epithelium. At the time 
when the summit of the crown erupts into the oral cavity (Fig. 18), the root end 
is often incompletely formed; even the enamel may still be unealeified in the 
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Fig. 25.—Higher magnification of the distal crest of the alveolus seen in Fig. 23. Note 
formation of “bundle bone” on this side of tension. 





Fig. 26.—Photomicrograph of a decalcified section of a molar of a kangaroo. D is the 
dentine; E is the enamel which has been dissolved by the acid used in preparing the specimen ; 
C is the organic cuticle attached to the enamel and is continuous with the stratum corneum 
(at X) of the gingiva (G). There is no gingival crevice in this ideal specimen. 
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cervical region. An opening into the mouth is formed by the atrophy of the 
oral epithelium over the summit of the erupting tooth. The junction of the 
mouth epithelium with the epithelial attachment is called the gingival margin. 
In such an erupting tooth, the epithelial attachment ideally extends to the 
cementoenamel junction. 





Fig. 27.—Photomicrograph of a ground section of two molar teeth with approximal 
gingival papilla in which the epithelium (Zp) is attached to the enamel (£) of the tooth 
on the left. The connective tissue (C7) shows signs of inflammation. D, Dentine. 








Fig. 28.—Photograph of mouth of patient 29 years of age. She has rampant dental caries 
and pyorrhea—gross neglect of oral hygiene. 

The space formed between the gingival margin and the surface of the 

enamel or enamel cuticle is called the gingival crevice. The old conception based 

on clinical evidence was that on eruption the gingiva is attached only at the 
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Fig. 29.—Photomicrograph of a longitudinal decalcified section of the teeth shown in 
Fig. 28. This patient’s lower five teeth were excised in toto by the Zemsky technique. 
Masses of tartar are seen adhering to the enamel and cementum. There is considerable 
gingival inflammation with deep pocket formation. 
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Fig. 30.—Photomicrograph of the interdental papilla situated between two _ incisors 
in Fig. 29. Masses of tartar (7) cover the enamel (E£) and extend onto the cementum 


(C). The epithelium of the gingiva (EP) is disintegrating and the abnormal depth of the 
gingival crevice is to be noted at GC. 
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cementoenamel junction, overlapping the enamel as free gingiva and forming a 
deep gingival crevice. According to newer histologic evidence of an epithelial 
attachment to the tooth, the gingival erevice is zero depth in ideal cases (Fig. 
26). 

Fig. 26 is a decalcified section of a molar and the enamel is lost during 
histologic preparation. But the enamel is retained in a ground section and the 
epithelial attachment can be demonstrated as in Fig. 27. Such a section is pre- 
pared by investing the soft tissues with a rosin to render them hard enough for 
erinding. 

Gottlieb and Orban showed that there is a shift in the position of the 
epithelial attachment on the tooth during its eruption toward occlusal contact, 
active eruption. Opposing teeth do not remain fixed in position after reaching 
occlusal contact but continue in eruption to compensate for attrition, in ideal 
eases. As the bottom of the gingival erevice shifts apically, with peeling off 
and migration of epithelial attachment, we see stages of passive tooth eruption. 

The shift of the epithelial attachment must be considered pathologie when 
it progresses too rapidly and independently of the active eruption of the tooth. 
' As long as the cervical cementum is in functional connection with the bone 
through periodontal fibers the epithelial attachment does not extend over this 
area. It is only when the attachment of the periodontal membrane is severed 
that the epithelial attachment can shift from the cementoenamel junction onto 
the surface of the root. It is difficult to determine in many cases whether cessa- 
tion of cementum and fiber formation is caused by advancing age, lack of 
vitamins, or by toxie action of bacteria in the gingival crevice. But once a deep 
gingival crevice or ‘‘pocket’’ has developed, unhygienice conditions are estab- 
lished, inviting tartar deposition in the erevice and inflammation of the gingiva. 
This eventually leads to destruction of the supporting tissues of the tooth. 

Fig. 28 is a photograph of the mouth of a patient 29 years old with 
pyorrhea and extensive dental caries. This is a picture of gross neglect of oral 
hygiene. Fig. 29 is a low-power photomicrograph showing the five lower anterior 
teeth in longitudinal section. Masses of tartar are attached to the enamel 
cuticle and the cementum. There are deep gingival crevices (pockets) due to 
the irritation of the tartar. Fig. 30 is a photomicrograph at higher magnifica- 
tion, showing the inflamed approximal gingiva between two incisors. Large 
masses of tartar (7’) are noted; disintegration of the epithelium (EP) is evident 
and both gingival crevices have been abnormally deepened (GC) and lined with 
small remnants of tartar. But there is still an epithelial attachment just below 
the pocket (GC) with a horny (secondary) cuticle on the cementum. There is 
inflammation in the connective tissue as indicated by the round eell infiltration. 
Then follows resorption of bone and periodontal fibers and eventual loosening 
of the tooth. 














Professional News Items 





Meeting of New York Institute of Clinical Oral Pathology 


The New York Institute of Clinical Oral Pathology announces a meeting which will 
be open to the dental, medical, and allied professions in celebration of its One Hundred and 
Fiftieth Monthly Conference, to be held in Hosack Hall, The New York Academy of Medicine, 
2 East 103rd Street, on Monday evening, Oct. 29, 1951, at 8:30 P.M. promptly. 

For the occasion we have invited Dr. Hans Selye, Professor and Director of the Institute 
of Experimenal Medicine and Surgery, University of Montreal, to be our essayist on the 
subject, ‘‘Role of General-Adaptation-Syndrome in Oral Pathology, With Special Reference 
to Hormone Treatment.’’ 


THEODOR BLUM, D.D.S., M.D., Secretary. 





American Academy of Dental Medicine 


The American Academy of Dental Medicine has regretfully announced the death of 
its president, Dr. Gordon R. Winter, who succumbed on July 30 to a heart attack at his 
summer camp at Seventh Lake, Inlet, N. Y. He is survived by his wife and daughter. 

Dr. Winter, who took office on June 24 as president of the Academy, was Professor 
of Oral Medicine at the Temple University School of Dentistry, Philadelphia. 





Lecture at the Dental Department of Montefiore Hospital 


Professor E. B. Manley, Professor of Dental Pathology, School of Dental Surgery, 
University of Birmingham, England, will speak on ‘‘Caries: A Physicochemical and His- 
tologic Approach.’’ Dr. Charles F. Bodecker, Consultant, Dental Department, Montefiore 
Hospital, and Professor Emeritus, Columbia University, will discuss the paper at the 
opening ceremony of the new dental clinic on Wednesday, Oct. 31, 1951, at 8:30 P.M. 





New York University College of Dentistry Extensive Courses 
in Periodontia and Oral Medicine 
The Periodontia Department of New York University College of Dentistry offers a 
one-year full-time and a two-year half-time course in periodontia and oral medicine which 
include adequate training in all phases of the subject including ample practical application. 
Those interested may apply to the Chairman of the Postgraduate Division, New York 
University College of Dentistry. 209 East 23rd St., New York 10, N. Y. 
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Operative Oral Surgery 





CLEIDOCRANIAL DYSOSTOSIS 





Report of Two Cases 





W. Ilarry Arcuer, B.S., D.D.S., M.LS.,* anp 
S. G. Henperson, M.D.,** PrrrspureH, Pa. 





LEIDOCRANIAL dystostosis is a rare disease of unknown etiology. It is 
characterized by: 

1. The head is large, usually brachycephalic, out of proportion to the bones 
of the face, with bulging forehead with prominent cranial bosses. 

2. Hypoplasia or absence of the clavicles. 

3. Delayed and incomplete ossification of the skull. 

4. Delayed ossification of fontanelles. The individual bones of the head 
frequently fail to unite, with the formation of accessory centers of ossification 
which creates the appearance of a large number of wormian bones between the 
chief cranial bones. 

5. Poorly developed maxilla, making the mandible appear prominent. In 
our second ease (E. M.) there was failure of fusion of the anterior and posterior 
portions of the zygomatic areh bilaterally, a finding which we have not pre- 
viously seen reported. 

6. Delayed and defective dentition. There is a delay in the shedding of 
deciduous teeth and a delay or failure in the eruption of permanent teeth. 
There are also many supernumerary teeth in both the maxilla and the mandible. 

7. Hereditary transmission by either parent to either sons or daughters. 


Case Reports 


Case 1.—L. D., aged 16, was referred with the complaint that he still had 
his maxillary ariterior “baby teeth,” and so was self-conscious about his appear- 
ance (Fig. 1). 

General Appearance.—The boy had the typically enlarged skull with a 
bulging forehead (Fig. 2) from the hydrocephalie pressure which expanded 
the cranial vault, because the fontanelles and sutures remained open. On re- 
moving his shirt it was quite appearant that there was defective development 
of the elavicles. However, he could not quite bring his shoulders together. 


(Fig. 3.) 


Oral Examination.—In the anterior maxilla the four widely separated 
deciduous incisors and cuspids were abraded halfway to the gingival line. In 


*Professor of Oral Surgery, School of Dentistry, University of Pittsburgh. 
**Assistant Professor of Radiology, School of Medicine, University of Pittsburgh. 
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the left maxilla a premolar and the first and second permanent molars were 
present. In the right maxilla the space usually occupied by the permanent 
premolar was edentulous and the first and second molars were present. 





Fig. 1—Case 1. Retained abraded maxillary six anterior teeth in patient aged 16. 





Fig. 2.—Case 1. Large head, out of proportion to the bones of the face with a bulging fore- 
head with prominent cranial bosses. 

The succedaneous mandibular incisors were in place. The right deciduous 
cuspid was present, the right deciduous molars were missing, and the pre- 
molars were not visible. The right mandibular first and second permanent 
molars were in position. The left mandibular deciduous and permanent cuspid 
and deciduous molars were missing, nor were the permanent premolars visible. 
The mandibular first and second molars on this side were present. 

Dental Roentgenograms.—As seen in the films shown in Fig. 4, the upper 
six deciduous anterior teeth were still in position with no resorption of the 
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roots, except the apical third of the left central and lateral incisors. In the 
maxilla above the apices of these teeth were the four permanent incisors and 
two supernumerary malformed teeth. 

In the upper left premolar and molar area, the first premolar had erupted ; 
the second premolar was unerupted and locked between the roots of the first 
premolar and the first molar. The second molar had also erupted. There were 
two unerupted rudimentary third molars in the left tuberosity. 

In the upper right premolar area, the deciduous molars had been lost, but 
the permanent premolars, although formed and in position, had not erupted. 
There was a supernumerary premolar crown in the process of formation be- 
tween the second premolar root and the first molar roots. The upper right 
first and second molars had erupted. 





e . 


Fig. 3.—Case 1. Defective development of the clavicles; in this case a break in the con- 


tinuity, as shown in Fig. 5, permits near approximation of the shoulders. 


In the mandible all four permanent incisors had erupted. The permanent 
cuspids had not erupted. The deciduous lower right cuspid was still in posi- 
tion with one-half of its root resorbed. The premolars on the lower right were 
unerupted. In the body of the mandible mesially to the first premolar and 
overlapping the crown of the first premolar was a partially formed supernu- 
merary premolar crown. The second premolar crown was. just below the 
mucosa. The second and third molars on the right side had erupted. There 
was a partially formed lower third molar. On the lower left existed the identi- 
cal situation found on the lower right, namely, deciduous molars shed, perma- 
nent premolars unerupted, and a supernumerary premolar crown overlapping 
the crown of the first premolar. The first and second molars had erupted and 
there was a third molar in the process of formation. 


Impression.—In view of the arrested dental development, the retention 
of the deciduous teeth, the delay in the eruption of the permanent teeth, the 
large number of supernumerary teeth, the large skull, and the defective devel- 
opment of the clavicles, a tentative diagnosis of cleidocranial dysostosis was 
made. 
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Hospital Admission Notes.—This 16-year-old white boy was admitted to 
the hospital for study. 


Physical Examination.—It was noted that the patient had prominence of 
the clavieles in the outer thirds and spine of the scapulae, but with a normal 
range of motion of the shoulders. It was thought that this was some bilateral 
congenital abnormality of the shoulder girdle. In addition, there was a large 
triangular flattened skull with telorism, which may be a rachitie skull or pos- 
sibly hydrocephalus. Funnel chest was noted. Tonsils were ragged and hyper- 
trophied. There were six remaining deciduous teeth in the upper jaw. Oph- 
thalmologie consultation was essentially negative. 


Laboratory Data—Three urinalyses were essentially negative. Blood cho- 
lesterol was 125 mg. per cent; blood count, Hb., 15 Gm.; R.B.C., 4,650,000; 
W.B.C., 7,600 with 71 per cent polymorphonuclear leucocytes and 24 per cent 
lymphoeytes; bleeding time, 1 minute, 30 seconds; coagulation time, 4 minutes, 
40 seconds; Kahn test was negative; tuberculin, 1:10,000 and 1:1,000 were nega- 
tive; the basal metabolic rate was plus 19 per cent. 


Roentgen Examination.—There was a break in continuity through the 
middle third of each clavicle, with well-rounded apposing ends. In the case 
of the right clavicle, the distal end of the proximal half was angulated up- 
ward and separated from the outer half by a distance of 1 to 2 em. The frag- 
ments of the left clavicle were in side-to-side apposition with the proximal 
half above, and with overlapping of approximately 1 em. (Fig. 5). No evi- 
dence of bony fusion was seen. Short cervical ribs were noted. The pelvic 
bones were widely separated anteriorly due to osseous defects in the pubes, 
consisting of complete absence of the vertical rami. There was an incom- 
plete break in the horizontal ramus of each pubis passing from above down- 
ward for approximately three-fourths of the diameter of the ramus. The 
medial end of each ischiopubiec ramus was conical in shape (Fig. 6). 

The skull was of brachycephalie type, with broad transverse diameter and 
with flattened vertex (Fig. 7). The lateral view showed definite evidence of 
platybasia (Fig. 8). The cranial sutures were prominent, the sagittal suture 
appearing a little wider than usual. The fontanelles were closed. All the 
nasal accessory sinuses were unusually small. The bones of the face were small 
in relation to the size of the cranium. The mastoids were small, of nonpneu- 
matie type, and situated more medially than usual, due to narrowing of the 
cranial base. 

The lower cervical and upper thoracic neural arches were incompletely 
fused; otherwise no significant abnormality was seen jn the vertebral column. 
The long bones in the upper extremities and the bones of the hands were long 
and slender. The terminal phalanges of the fingers were not tufted at their 
termination. Instead they tapered distally from the bases in conical fashion. 
There were anomalous ununited centers of ossification at the bases of the right 
second and fifth, and of the left second, third, and fifth metacarpal bones. The 
other metacarpal epiphyses and the epiphyses for the proximal phalanges of 
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Fig. 5.—Case 1. Note the break in the continuity of the clavicles through the middle thirds 
with well-rounded opposing ends. 





Fig. 6.—Case 1. The pelvic bones are widely separated anteriorly due to osseous defects in 
the pubes consisting of complete absence of the vertical rami. 
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Fig. 7.—Case 1. The skull is of brachycephalic type with broad transverse diameter 
and flattened vertex. The cranial sutures are prominent, the sagittal suture appearing a little 
wider than usual. The bones of the face are small in relation to the size of the cranium. 





Fig. 8.—Case 1. The lateral view shows definite evidence of platybasia. 
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the fingers and for both proximal and distal phalanges of the thumbs were 
ununited. The center for the olecranon process of the ulna and the distal 
radial and ulnar epiphyses were present and ununited (Fig. 9). 

The terminal phalanges of the toes presented the same conical configura- 
tion without terminal tufting, which was noted in the fingers. There was a 
prominent concave impression at the base of the proximal phalanx of each 
great toe. Less marked concavities were noted in the bases of the proximal 
phalanges of the other toes. The proximal epiphyses of the first metatarsal 
bones were ununited (Fig. 10). The long bones in the lower extremities were 
long and slender. The tibia and fibula in each leg presented a slight inward 
bowing in the middle third. The distal femoral and proximal tibial and fibular 
epiphyses were not united. 

Diagnosis.—Cleidocranial dysostosis. 





Fig. 9.—Case 1. The bones of the hands are long and slender. The terminal phalanges 
of the fingers are not tufted at their termination. Instead they taper distally from the bases 
in conical fashion. There are anomalous ununited centers of ossification at the bases of the 
right second and fifth, and of the left second, third, and fifth metacarpal bones. 

The other metacarpal epiphyses and the epiphyses for the proximal phalanges of the 
fingers and for both proximal and distal phalanges of the thumbs are ununited. The distal 
radial and ulnar epiphyses are present and ununited. 

Treatment.—The patient was hospitalized for additional studies and for 
the removal of his diseased tonsils. It was decided to remove the upper decid- 
uous anterior teeth at the same time, and also some of the osseous structure 
overlying the permanent teeth. It was thought this procedure, plus thyroid, 
might stimulate the eruption of these teeth. If not, then a partial upper den- 


ture would improve his appearance. 
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These procedures were carried out. Although his basal metabolic rate was 
plus 19, he ‘was put on 4 gr. of thyroid daily. At the time of writing six 
months later, there had been no sign that the permanent teeth had moved. 





Fig. 10.—Case 1. The terminal phalanges of the toes present the same conical con- 
figuration without terminal tufting, which was noted in the fingers. There is a prominent 
concave impression at the base of the proximal phalanx of each great toe. Less marked 
concavities are noted in the bases of the proximal phalanges of the other toes. The proximal 
epiphyses of the first metatarsal bones are ununited. 


Case 2._E. M., aged 42, presumably edentulous, was referred because of 
inflammation of the oral mucosa of the mandible beneath an artificial denture. 
Oral radiographs revealed the presence of unerupted malformed teeth in both 
maxilla and mandible (Figs. 11, 12, and 13). This, plus the typical formation, 
led to a suspicion of cleidocranial dysostosis which was confirmed by radio- 
graphic findings of the skull, clavicle, and pelvis. 

Roentgen Examination Report.—The skull was brachyeephaliec in type, the 
transverse diameter.being almost as great as the sagittal. The frontal, parietal, 
and occipital eminences were prominent and the vertex was broad and flat- 
tened. Roentgen film measurement; lateral view, anteroposterior diameter, 
21.5 em.; vertical diameter, 16 em.; posteroanterior view, transverse diameter, 
19.5 em. 

Multiple wormian bones were present, with prominent ununited suture 
lines. Fusion in the lambdoid sutures was incomplete. The foramen magnum 
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was unusually large, with defective ossification superiorly. The nasal acces- 
sory sinuses were all small and less extensively developed than is usually seen. 
No mastoid air cells were apparent. 


Fig. 14.—Case 2. The skull is brachycephalic in type, the transverse diame‘er being 
almost as great as the sagittal. The frontal, parietal, and occipital eminences are prominent, 
and the vertex is broad and flattened. Roentgen film measuremen's: lateral view—antero- 
posterior diameter, 21.5 cm.; vertical diameter, 16 cm. Posteroanterior view—transverse diam- 
eter, 19.5 cm. 

Multiple wormian bones are present with prominent ununi‘ed suture lines. Fusion in 
the lambdoid sutures is incomplete. The foramen magnum is unusually large, with defective 
ossification superiorly. The nasal accessory sinuses are all small and less extensively de- 
veloped than is usually seen. No mastoid air cells are apparent. 

The cranial base is narrow, resulting in more medial situation of the mastoids than 
usual. Some evidence of platybasia is seen in the lateral view. The zygomatic arches are 
incomplete, a hiatus of at least 0.5 cm. being noted in the sagittal and lateral views of the 
skull. The facial bones are all small in rela:ion to the size of the calvarium. The permanent 
teeth are unerupted, eight being seen in the mandible and twelve in the maxilla. The maxillary 
arch is abnormally narrow. The mandibular angles are almost obliterated, the vertical ramus 
continuing into the horizontal ramus in a gentle curve. 


The cranial base was narrow, resulting in more medial situation of the 
mastoids than usual. Some evidence of platybasia was seen in the lateral view. 
The zygomatic arches were incomplete, a hiatus of at least 0.5 em. being noted 
in the sagittal and lateral views of the skull. The facial bones were all small 
in relation to the size of the calvarium. The permanent teeth were unerupted, 
eight being seen in the mandible and twelve in the maxilla. The maxillary 
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arch was abnormally narrow. The mandibular angles were almost obliterated, 
the vertical ramus continuing into the horizontal ramus in a gentle curve (Fig. 
14), 

An anteroposterior view of the thorax revealed complete absence of the 
outer half of each clavicle, the distal end of the inner half being well rounded. 
A slight compound scoliosis was present. The posterior ribs presented un- 
usual obliquity from behind and above downward and anteriorly. Closure of 
the neural arches of the seventh cervical to the fifth thoracic vertebrae was in- 
complete, constituting an occult spina bifida. Small islands of hypercalcifica- 
tion were noted in the upper ends of either humerus (Fig. 15). 

The lateral view of the cervical spine presented prominent vertical flat- 
tening of the lower five vertebral bodies, and there was some anterior wedging 
of C-4. 

The pelvis was narrow, the transtrochanteric film measurement being 26 
em. The sacroiliac joints were wide. The pubes at the symphysis were more 
widely separated than normal, film measurement being 9mm. A large osseous 
defect involved the upper two-fifths of the apposing margins of each pubis 
at the symphysis. There was slight inward protrusion of either acetabulum 
(Fig. 16). 


Diagnosis: Cleidocranial dysostosis. 
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DUAL TRANSPLANTATION OF THIRD MOLAR TEETH 





Report of a Case 





GEORGE J. CoLLINGs, D.M.D., PorTLANp, ORE. 





HIS report describes the successful dual transplantation of third molar 

teeth in the same individual. 

A. W., a white youth, aged 14, was admitted to the dental clinic on Jan. 3, 
1948, with the chief complaint of a severe ache in the upper right lateral tooth 
which had a carious exposure beyond help. It was removed at this time. The 
other teeth were in a very bad condition. In particular the crowns of the lower 
and upper right first molars were decayed to the gingiva; the patient did not 
complain of pain associated with these teeth. The extent of decay is seen in 
Figs. 1 and 2. 

This case seemed to offer an excellent opportunity for the transplantation 
of unerupted third molars to replace the first molars already destroyed. The 
remaining treatment of this patient was done in the general clinic. 


Preoperative Treatment 


On March 30, 1948, the patient was prepared for surgery as follows: 
pentobarbital sodium (114 gr.) one hour in advance, atropine sulfate (450 
gr.) orally thirty minutes later. 


Operation 


The face was thoroughly cleansed with soap and water and then washed 
with aleohol. The patient rinsed his mouth thoroughly with a 1:1,000 solution 
of potassium permanganate for a period of one minute, After draping the 
operative area as in a tonsillectomy the lingual, inferior dental, and long buccal 
nerve were anesthetized with 2 per cent Novocaine containing 1:50,000 epi- 
nephrine. The impacted lower right third molar was removed first. This was 
accomplished by making two incisions, the first of which went distally and 
buceally 1.5 em. from the distal lingual cusp of the second molar; the other 
started immediately posterior to the second molar downward to a point 5 mm. 
below the free gingiva and thence forward 1 em. (Fig. 3). Next the muco- 
periosteal flap was retracted and the mandible exposed (Fig. 4). 

A vertical cut distal to the distobueeal cusp of the second molar was made 
with a chisel. Then the bone overlying the occlusobuceal and distal portions 
of the impacted tooth was carefully removed to avoid injury to Nasmyth’s 
membrane. The third molar was lifted from its place and wrapped in sterile 
gauze moistened with physiological saline until ready for use. The lower right 
first molar was then extracted with minimal trauma to the gingival tissue. A 
erypt was formed by removal of inter- and intraseptal bone from this socket. 





This work was done in the Department of Surgery, University of Oregon Dental School. 
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The third molar was sprinkled with sulfanilamide powder and placed in this 
erypt. An interrupted silk suture from buccal to lingual gingiva held the 
transplanted tooth firmly in place. Sutures were also placed in the area 
formerly occupied by the third molar (Fig. 3). 





Fig. 1. Fig. 2. 





Postoperative Care 


Postoperative medication consisted of codeine sulfate (144 gr.) plus em- 
pirin compound (6 gr.) every four hours or whenever needed for relief of pain. 
The patient was also instructed to place cold packs on the right side of the face 
for thirty minutes alternately for the next six to eight hours. Hot boric acid 
compresses were applied the next day until the swelling subsided. Hypotonic 
saline mouth irrigation was prescribed every three hours for five days starting 
the day after surgery. On the fifth operative day the patient’s face was still 
slightly swollen; the transplanted tooth was somewhat mobile but not painful. 
The sutures were removed, the operated areas swabbed with 2 per cent gentian 
violet and irrigated with hypotonic saline. On the tenth postoperative day no 
swelling or pain was present. The tooth was still slightly mobile on digital 
pressure. 

Progress 


On July 16, 1948, three and one-half months after transplantation, the 
alveolar bone was firmly adherent to the transplanted tooth which was firm and 
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Fig. 11. 
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not painful during mastication (Fig. 5). Aug. 20, 1948, four and one-half 
months after transplantation, the root was seen beginning to develop and the 
tooth was erupting into normal occlusion (Fig. 6). 

On Oct. 7, 1948, six months after operation, the tooth was firm; it was 
growing into occlusion; it was developing satisfactorily (Fig. 7). On April 
27, 1949, thirteen months postoperatively, the tooth was in occlusion but did 
not react to the electric pulp tester. The roots had grown considerably in this 
period (Fig. 8). 

On Feb. 24, 1950, twenty-five months after transplantation, the tooth was 
still unresponsive to pulp test. The bone structure was normal, and the roots 
had developed to the point that periodontal membrane and lamina dura were 
easily visible (Fig 9). On Aug. 20, 1950, after twenty-six months, the tooth 
was in occlusion, reacted to the electric pulp tester, and was caries free. The 
surrounding bone was normal (Fig. 10). The patient was well satisfied and the 


tooth appeared functional in every respect. 


Second Transplantation 


On May 1, 1948, the unerupted upper third molar was transplanted to the 
upper right first molar position. The procedure was the same as described 


previously. 





Fig. 15. 


Progress 

On Oct. 27, 1948, six months later, the tooth was firm but not in occlusion 
since it appeared crowded between second premolar and second molar (Fig. 11). 
On April 27, 1949, one year after transplantation, the roots showed development, 
though the tooth was still not in occlusion (Fig. 12). 

On Feb. 21, 1950, twenty-one months postoperatively, the tooth remained 
firmly in place. It was not painful during mastication. The periodontal mem- 
brane was present. Distal angulation was causing resorption at the mesial 
surface of the second molar. (Fig. 13.) 

On April 26, 1950, twenty-five months after operation, the tooth reacted 
to the electric pulp tester. The lamina dura appeared to be present. A sepa- 
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Fig. 16. 





Vig. 17. 
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rating wire was inserted between the transplanted tooth and the second molar 
in the hope that it would push the transplanted tooth anteriorly to allow normal 
occlusion. (Fig. 14.) 

The case is best summarized by including Bite-Wing radiographs taken 
at twenty-five months after the second transplantation to show the relationship 
and appearance of these teeth (Figs. 15, 16, and 17). 


Summary 


The successful dual transplantation of two molar teeth in the same indi- 
vidual with progress notes over twenty-five months is described. 











Periodontia 





PERIODONTOMETRY, A METHOD FOR MEASURING 
TOOTH MOBILITY* 





Hans R. MiUHLEMANN, PRiv.-Doz., DR.MED., DR.MED.DENT., 
ZiRIcH, SWITZERLAND 





HE root of the human tooth is anchored in the alveolar bone by the perio- 

dontal membrane. On the European continent, this tendinous suspensory 
apparatus is called ‘‘periodont.’’ This term, however. evokes entirely different 
notions in Anglo-Saxon terminology, and we feel justified in replacing **perio- 
dontal membrane”’ by the international and unmistakable term ‘‘desmodont.”’ 
I' gave this proposal for discussion at the Eleventh International Congress of 
the A.R.P.A. (Association for Research Into Periodontal Diseases). 

The desmodont allows for certain physiological mobility of the tooth. On 
close observation it is even visible to the naked eye. A consequence of this 
mobility is the interproximal planes of abrasion. 

We know from clinical experience that this mobility can vary on the same 
individual. It is more pronounced in the juvenile than in the healthy adult 
dentition; it increases during an infectious desmodontitis during an apical 
abscess and, of course, during orthodontic treatment (traumatic desmodontitis). 
Loosening of the teeth is one of the cardinal symptoms of periodontal disease. 

Scientific knowledge of these changes in tooth mobility (TM) is, however, 
small indeed. There are very few reports to be found in European literature; 
neither do the current American textbooks mention the subject. A start in this 
direction has been made by the measuring method of Elbrecht,? the oscillometer 
of Werner,® and the vibrometer of Dreyfuss* and Beyeler.® 

Elbrecht? and Werner,® with their measuring devices, were able to register 
only gross differences in crown mobility. The vibrometer of Dreyfuss‘ and 
Beyeler® does not register tooth mobility but rather the elasticity of the root’s 
suspensory apparatus. There is no evidence of large clinical experience with 
the above methods, and neither have the investigations of Zwirner* with the 
eathodal oscillograph led to any conclusive results. Recently Cross’ in England 
made a demonstration with his own measuring device. 


Present Method* 


1, Measuring Instrumentation.—The measuring gauge, shown in Fig. 1, 
works on the mechanical principle. Its applicator is brought into contact 
with the crown surface of the tooth to be measured. In order to make the 
gauge independent of the movements of the head, it is attached to a special 
impression tray which is fixed in the mouth with plaster. The gauge’s volume 


From the Surgical and Orthodontic Departments of the Dental Institute of the University 
of Zlirich, Switzerland. Directors: Prof.Dr.med. P. Schmuziger and Prof.Dr.med. R. Hotz. 


*This study was supported by a grant from the “Zahnarzte-Gesellschaft Ztirich.” 
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allows measurements back to the maxillary and mandibular premolars only. 
However, a more practical measuring gauge is being developed which will at 
the same time be within the reach of the practitioner (Fig. 2). 





Fig. 1.—Measuring gauge mounted on a special impression tray. 





Fig. 2.—-New periodontometer fixed by means of a rubber dam clamp. 


2. Measuring Technique.—The tooth under examination is pushed with 
a dynamometer (Fig. 3) from its rest position R into a labial position L by 
different forces: 100 Gm., 500 Gm., ‘‘maximal foree.’’ The gauge dial reg- 
isters the distance from R to L in hundredths of a millimeter. 

On sudden removal of the force, the crown returns almost into its rest 
position within two seconds. The small remaining distance is measured and 
ealled hysteresis.1. Subsequently, the tooth is moved similarly from R in a palatal 
direction and distance of displacement is called P. On release of the crown, 
the phenomenon of hysteresis (p) is again recorded. The total distance from 
extreme labial to extreme palatal position is called total excursion T. 
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3. Recording Method.—Up to the present moment, some 10,000 measure- 
ments have been made. The following is an example of how each measurement 


was recorded: 

















a P L+P | T me me : a 
1| 500 Gm. 13 8 21 21 s.~—COS 
}1 100 Gm. 8 4 12 12 2 1 





This means for example that the total labiopalatinal excursion of 1|, when 
loaded with 500 Gm., is 21 mm./100 (T,,, = 21) or the total labiopalatinal 
excursion of |1, when loaded with 100 Gm., is 12 mm./100 (T,,. = 12). 





Fig. 3—Dynamometers for the application of known forces on the crown. 


4, The Accuracy of Periodontometry.—Many hundreds of first and second 
measurements following each other at short intervals have been executed on 
the same teeth and the differences in results recorded. If the force applied to 
the crown is of 500 Gm., the arithmetical means of the difference between 
second measurement minus first measurement is: 


M, = + 0.58 mm./100 
The standard deviation is: 
o, = + 1.25 mm./100 


ox 
oy = + 0.09 mm./100 cy = ~ = 


Vs 
The range of spread, into which a second measuring falls with a probability 
of 97.73 per cent (* 3 ox), is: 
0.58 + 3 o, = 0.58 + 3.75 mm./100 
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On practice, however, one is never satisfied with two comparative measurements 
only. Small series of first and second measurings are made, and then posi- 
tive or negative differences of 2-3 mm./100 may become highly significant. 


5. General Periodontometry.—The movement which results in a human 
incisor tooth to the erown of which a horizontal force is applied may be divided 
into three characteristic phases: the range of initial TM, of intermediate TM, 
and of terminal TM (Fig. 4). 
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Fig. 4.—Total excursion (Tmex) of 4 different crowns when loaded with increasing 
forces. D, Normal periodont, 27-year-old man; C, normal periodont, 28-year-old man; 
R, normal periodont, 11-year-old girl; A, commencing periodontosis (Tmax>30), 22-year-old 
woman. 


Within the initial TM the resistance which the tooth puts up against being 
moved in its socket is very small. If the force is increased regularly with a 
dynamometer, it will be noted that with a certain amount of force (around 100 
Gm.) this resistance suddenly increases, which means that we have arrived at 
the limit between initial and intermediate TM. Far greater forces are now 
necessary, in order to push the crown over a distance similar to the phase of 
initial TM. Within the range of approximately 100 to 1,500 Gm. force, the 
inerease in motion stays in linear relation to the increase in force. With an 
inerease in foree over 1,500 Gm. (“maximal force”), pain is registered. The 
danger of the hand-held instrument slipping off does not allow application of 
much stronger forces and the crown does not move noticeably farther. It has 
arrived at the phase of terminal TM. Fig. 4 shows a graph of this. 








1224 HANS R. MUHLEMANN 


a. Initial or Desmodontal TM.—The different phases to TM can be ex- 
plained by the special syndesmotie anchorage of the tooth in the alveolar bone. 
The initial or desmodontal TM corresponds with a first phase of readiness orien- 
tation, and stretching, without strain, of the desmodontal fibers. The desmo- 
dontal TM cannot be proved in absence of the desmodont. This can be shown 
on replanted teeth, where the desmodont is resorbed and a direct ankylosis be- 
tween alveolar bone and tooth substance has developed. 
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Fig. 5.—TM of two incisors of the same person. A, Replanted incisor (the desmodont is miss- 
ing). Absence of initial TM. B, Normal incisor. Distinct initial TM. 





Fig. 6.—|1, Normal structure of periodont. 1|, Replanted incisor without desmodont. 


The graph in Fig. 5 shows the TM of two central incisors of a man 22 
years of age. The right upper incisor was replanted five years previously after 
trauma. Consequently resorbing processes occurred. On the x-ray (Fig. 6) 
note the absence of a desmodontal tissue. Comparison of TM of the Normal 
left incisor (B) with the replanted right incisor without desmodont (A) proves 
that the initial TM is due to the presence of a normal desmodont. 

The degree of desmodontal TM depends not only upon the width of the 
desmodontal space and the shape of the root, but chiefly upon the structure, dis- 
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position, and interlacing of the desmodontal fibers; in other words, upon the 
functional condition of the tooth. The initial TM is strikingly small in the 
strongly abraded tooth of the adult, but very pronounced in the erupting tooth 
of the child. In the former the desmodontal bundles of fibers show an organized 
pattern as a consequence of increased function. The slightest movement causes 
the fibers of the traction side to be stretched. The contrary is the case in the 
desmodont of the child’s tooth. 





Fig. 7.—Measurement of periodontal deformation occurring during intermediate TM. 
1. Gauge applicator directed to the neck of the tooth Tso. — 28 mm./100. 
2. Gauge applicator directed to the marginal alveolar bone Tsoo = 12 mm./100. 


b. Intermediate or Periodontal TM.—Within the zone of 100 Gm. to approx. 
1,500 Gm. applied force the increase in TM is reached through an elastic de- 
formation of desmodent and alveolar bone (periodont) which can be measured 
through an incision on the outside of the bone with the help of the periodon- 
tometer. It is called periodontal TM. The example in Fig. 7 is from a sound 
tooth +1 of a 9-year-old boy. 


TABLE I. THE LIMITS AND CURRENT VALUES OF PHYSIOLOGICAL, HORIZONTAL TM OF UPPER 
CENTRAL INCISORS. TOTAL PATH OF THE INCISAL EDGE WHEN ‘‘ MAXIMAL FORCE’’ Is APPLIED 











RANGE OF VARIATIONS __ MOST CURRENT VALUES 





AGE T max Tmax 

7-10 30-50 mm./100 35 mm./100 

11-14 25-40 mm./100 30 mm./100 

15-20 20-30 mm./100 Q 25 mm./100 

21-30 10-25 mm./100 8 17 mm./100 

31-50 10-36 mm./100 2 21 mm./100 
8 22 mm./100 
2 26 mm./100 


The amount of periodontal TM which is produced by Tyo. (or Tmax) gives 
evidence of the biologically caused physical condition of the tooth socket. The 
TM within the intermediate range depends not only upon function, but also 
upon the age. The modulus of elasticity increases in all tissues of the body as 
age progresses. Thus, under normal conditions old age is accompanied by a 
decrease in TM. Table I shows TM values which were gathered from 690 meas- 
urements, classified by age and sex. 
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c. Terminal TM.—Terminal TM finds its expression in a zone of the TM 
eurve, where the crown hardly moves any more in spite of strong increase in 
applied force, and this would happen within the range of approximately 1,500 
to 1,750 Gm. A normal tooth will show a narrow and sharply delimited zone 
of terminal T'M, in which the movement suddenly stops and even a stress applied 
over several seconds will not yield any further movement. A broad and flowing 
zone of terminal TM is characteristic of the child’s tooth and of pathologie cases. 
A lasting stress produces further movement of the crown. In the latter case 
also the increased hysteresis is typical. The tooth does not go back completely 
to its rest position and hysteresis of more than 2 mm./100 must be called 
pathologie provided the measured tooth is not in a markedly crowded position. 
Fig. 8 represents schematically the 3 phases of TM. 





Fig. 8.—R, Physiological rest position; DTM, position of readiness and stretching without 
strain (orientation) of desmodontal fibers; PTM, elastic deformation of desmodont and al- 
veolar bone; TTM, elastic deformation of whole alveolar process. 

6. A Theory of Tooth Loosening.—The physiological TM is individual 
and different for every tooth. Pathologic TM, in other words the clinically yet 
undefined loosening of monoradicular teeth, begins when the value 


Tsoo = > 20 mm./100 or Tmax = > 30 mm./100 


is exceeded. This limit is of greatest importance in the early diagnosis of com- 
mencing periodontal disease. 
Theoretically, TM is a function of 


1. The anatomical extent and shape of the apparatus holding the tooth, i.e., 
of the size of the intra-alveolar part of the root. 

2. The physical properties of the above-mentioned apparatus. As we shall 
try to demonstrate, however, only the physical properties are of importance. 
In senile or presenile atrophy, which is free of inflammatory symptoms, the TM 
values vary within normal limits, even when half of the suspensory elements 
have disappeared by atrophy (Fig. 9c). A small example may demonstrate the 
primordial role of the physical properties of the periodont. 
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Case 1.—A patient with strong and in every respect normal teeth is sub- 
mitted to TM measurements. The four upper central incisors are measured. 
Subsequently an orthodontic ligature is applied between left lateral incisor and 
canine. TM is again measured after one and four and one-half hours, respec- 
tively, the ligature being removed for the time of measurement only. (Table IT.) 























TABLE II 
= 7 7 T 100 y . aS a, L’son 
o | 1+1 l aa ia | 2 
Before ligature 4% £446 6 7 7 11 10 11 
After 1 hr. 4% | 8 81% 814 11 12 13 
After 414 hr. - 6 8% 11 ~ 10% 13 16% 








Reswlt: Within a few hours, the desmodontal and periodontal TM of +2 
have increased markedly, that of +1 slightly (contact point effect). 

This inerease in TM within a short time cannot be explained by a loss of 
periodontal tissue, but only by a biological change in the physical properties of 
the tooth socket. (Compare Fig. 9b.) 





Fig. 9.—Schematic representation of TM in 4 patients with different periodontal conditions. 
a, Normal periodont: Tso = 15; b, traumatic (orthodontic) desmodontitis (periodontitis) : 


Tsoo = 20; c, senile atrophy: Tso 15; d, periodontitis complex: Tso = 25. 

Tooth loosening in the presence of intra-alveolar pockets (Fig. 9d) is neither 
a consequence of a loss of marginal substance, nor of osteoclasia and demineral- 
ization, but of changes brought about by inflammatory processes in the protein 
structures of the suspensory apparatus. 

An uninterrupted glycoproteinie intercellular ground substance reaches 
from the mineralized root cementum through the desmodontal space into the 
ealeified alveolar bone. We observe that embedded in this periodontal protein 
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matrix formed by the tissue cells are microscopic fibrillar elements. While they 
are made visible only by silver impregnation in the calcified cementum of the 
root and in the bone, they constitute the majority of histologic elements in the 
desmodont, and appear as collagenous fibrils, fibers, and bundles of fibers. 

A similar intercellular substance also holds together the endothelial cells 
of the desmodontal blood vessels on the surface of which it is condensed to a 
homogeneous surface membrane.® 

TM is a direct function of the mechanical properties of the periodontal 
protein matrix with its collagenous elements. Collagen is a fibrous protein. 
From examination of collagen by x-ray and electron microscope the presence 
of protein chains in parallel alignment has been experimentally proved. The 
protein chains are of the polypeptide type (Fig. 10, A). 
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Fig. 10.—A, polypeptide chain; B, cross linkages between protein chains. (From Advances in 
Protein Chemistry, vol. V, p. 316.) 

The most probable values of the amino acid compound of native collagen 
have been tabulated by Bowes and Kenten.’® On the amino acid residues and 
peptide groups are centers of attraction for interactions with other adjacent 
side chains of polypeptide chains. These attraction forces, which have their 
origin in the various polar and polarizable groups along the principal chain, 
tend to preserve the protein structure against dispersive forces, such as chemical, 
thermal, and mechanical influences. The inter- and intramolecular forces of 
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collagen are of electrovalency (saltlike cross link), coordinate valency (hydrogen 
bonds), and ‘undireeted valeney of ithe nature of van der Waals’ forces (Fig. 
10, B). 

Hydrogen bonds are responsible for at least three-fourths of the internal 
cohesion of the lattice structured protein.” 

Collagen shows a banded structure when observed in the electron micro- 
scope. a phase with fully stretched and a phase with contracted and folded 
protein chains, a condition which may be compared at Astbury’s a and B kera- 
tin (Fig. 11). The considerable extensibility of collagen fibrils which does not 
appear in fiber bundles” corresponds with the possible unfolding of the folded 
sections in the chains. We may suppose that the increase of TM is mainly due 
to the disorganization in the cohesion of the fibers and to the rupture of certain 
types of cross linkages in the contracted (and stretched) collagen sections and 
in the ground substance. 
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Fig. 11.—Astbury’s folded a keratin and unfolded 8 keratin. 


Of course the conditions are not nearly as simple as described here, but they 
show the way of further research. The questions will be: ‘‘ What are the causes 
of unfolding, of depolymerization?’’ ‘‘What are the causes of the rupture in 
the different cross linkages between protein chains?’’ There is only one pos- 
sible answer: ‘‘The disturbance of local metabolism.’’ Let us analyze the condi- 
tions with the example mentioned previously. 

Applying an orthodontic ligature produces a mechanical compression of the 
desmodontal blood vessels. This leads to disturbances in the regulation of the 
blood supply directly in the desmodont and indirectly from a vegetative reflex, 
even in the neighboring alveolar bone. This condition is responsible for a dysoxia 
in the periodontal tissue. Dysoxia and anoxia interfere with the normal local 
metabolism, among others with carbohydrate metabolism. Glycolysis is incom- 
plete and lactic acid is formed instead of CO, and H,O. Tissue hydrogen con- 
centration decreases and at the same time we observe a disturbance of the rela- 
tion of Na: K: Ca ions, osmosis, and so on. 
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Those far-reaching changes in the biological physicochemical constants re- 
sult in a condition which depolymerizes the structure of the periodontal protein 
matrix of the tooth suspensory apparatus, and which is likely to change its 
physical properties by rupture and unfolding of the main and side chains. The 
increased TM is the first sign of this. In lasting disturbances of metabolism the 
first microscopic changes in the protein matrix can be recognized by a change 
in the affinity toward tissue stains and by evidence of swelling phenomenon. 
These are consequences of acidifying and hydration of the protein. Later still 
the histologic picture reveals all the cellular and intercellular consequences of 
the mechanically initiated disturbances in the permeability of blood vessels or 
what appears to be a traumatic periodontitis. A.M. Schwarz’ described the 
different degrees of biologie reactions in relation to applied force. 


Fig. 12. 





Fig. 13. 


Fig. 12.—Hypertrophic periodontitis; mouth breather. 
Fig. 13.—Same patient as in Fig. 12 after treatment with an oral screen for five months. 


The same mechanism, i.e., a depolymerization of the nonmineralized and 
mineralized periodontal protein structure accompanied by an increase in TM 
can be caused by infections, inflammatory processes of the marginal periodontium 
(periodontitis simplex). The localized marginal metabolism disturbance has a 
depth effect to be explained by the special arrangement of periodontal lymphatic 
and blood vessels. The example in Case 2 will make this clear. 





~ — Tt 
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Case 2.—A patient, 18 years old, mouth breather, suffered from a hyper- 
trophie periodontitis simplex (Fig. 12). TM of one central incisor was ab- 
normally inereased at the beginning of treatment; the other values were at the 
upper limit of the norm (which T,,, — 20 mm./100). The therapy consisted 
only in a single prophylaxis and in breaking the habit of breathing through the 
mouth by having the patient wear an ‘‘oral sereen.’’ The improvement of the 
marginal inflammation (Fig. 13) caused the teeth to lose their mobility. 


Measurements: (T's) | + 1 2 

A. Before treatment 25 24 19 191% 18 19% 
April 13, 1950 

B. During treatment 19 181% 15% 15 14% 15% 
Sept. 8, 1950 | 

Difference B—A (A) -—6 -5%4 -3% -41% 34%, -4 

A M, = -4.5 

o, = 0.95 


y= 0.39 mm./100 

The decrease in TM is statistically highly significant. 

Changes in TM also oceur physiologically, when the influence on the protein 
matrix is supposed to be endogenous as is the case in the initial stages of diffuse 
atrophy (periodontosis). 

The following two cases illustrate the hormonal dependence of the periodon- 
tal protein matrix, during the course of pregnancy. 

TM was measured at regular intervals. Fig. 14 shows charts on the changes 
in TM. 


mm 
“Too 
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Fig. 14.—Changes in TM (Tmax) in the course of a normal pregnancy (A) and in the 
case of an intrauterine death of fetus between the thirty-fourth and thirty-fifth weeks of 
pregnancy. @, Delivery; +, foetus mortuus; x, end of lactation. 

Analysis of the Curve of Pregnancy of Patients A.and B.—TM curves of 
both patients are of average character. They were gathered from 3 times 36 
(A) and 3 times 61 (B) individual measurements on three test teeth each dur- 
ing the course of pregnancy. The abscissa indicates the months of pregnancy, 
the ordinate, the value of total excursion of the tooth crown in mm./100. It 
may be observed that neither of the patients had any symptoms of gingivitis 
except a very slight irritational bleeding. 
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Patient A, 26 years: The pregravid TM values are unkown. They should 
be in the neighborhood of the postlactational values. TM unmistakably increases 
hetween the twelfth and thirtieth weeks of pregnancy. Two weeks before term 
it is reduced very slightly. Six weeks after birth, during lactation, it has not 
nearly attained the presumed pregravid value. 

Patient B, 27 years: Three weeks after conception TM already starts to in- 
crease. Up to the thirty-fourth week the rate of increase is fairly regular but the 
curve is somewhat less steep than in Patient A. After this, we observe a rapid 
decrease toward the next measurement done one and one-half weeks later, i.e., 
two days before term. The values have become strikingly small, especially in 
comparison with patient A at the same time of pregnancy. With this patient 
intrauterine death of the fetus occurred between the thirty-fourth and thirty- 
fifth weeks of pregnancy. This case is very valuable to demonstrate how 
minutely the periodontium reacts to hormonal disturbances. At the very mo- 
ment of intrauterine death of the fetus the placenta-pituitary balance was dis- 
turbed by the deficiency in production of choriogenic hormones. The conclu- 
sion appears justified, that increase and decrease respectively in TM during 
pregnancy can be attributed to an effect of estrogens. The details of this opinion 
have been described in another paper.'* 


7. Periodontometry in Periodontia.—The exact measurement of TM is a 
diagnostic method surpassing in efficiency every other possibility within our 
reach for establishing periodontal diagnosis and prognosis.'* Periodontometry 
refines the clinical finding and completes the functional, bacteriologic, cytologic, 
capillary microscopic, and x-ray diagnosis. The vulnerability of the periodon- 
tium, in other words the change of physiologic into pathologic TM, may be 
recognized at a time when all of the other methods fail. With a suitable proce- 
dure, it is even possible to establish to a certain extent ex iuvantibus the respon- 
sibility of exogenous and endogenous factors in periodontal disease. The 
influence of local and subsequent internal treatment upon periodontal diseases 
can be seen by the results of TM measurements. 


Discussion and Summary 


A new diagnostic method is the exact measurement of TM (periodontom- 
etry). As a consequence of svndesmotie anchorage of teeth in the alveolar 
bone, TM is classified into a desmodontal, a periodontal, and terminal phase of 
movement. The upper limit of physiological TM of front teeth lies around 
Too = 20 mm./100. TM beyond this limit is the consequence of exogenous or 
endogenous disturbances in periodontal metabolism. These disturbances lead 
to changes in the molecular pattern of the periodontal protein matrix and thus 
to change in the physical properties of the tooth suspensory apparatus and in TM. 


I wish to express my appreciation to Dr. R. H. Boitel for his collaboration in the 
translation of this paper. 
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ORAL MANIFESTATIONS DURING THE FEMALE CLIMACTERIC 
(THE POSTMENOPAUSAL SYNDROME) 





Maury Masser, D.D.S., M.S.,* Cuicaco, IL. 





Introduction 


HE reproductive life of the human female commences with the first men- 

strual period (the menarche) during puberty (at 12 to 14 years of age) and 
usually ends with the last menstrual cycle (the menopause) during the cli- 
macterie (at 42 to 52 years of age). Both periods are accompanied by pro- 
found physical, mental, and emotional changes which make each a most trying 
period in the life of woman (Tilt, 1882; Currier, 1897; Wharton, 1947). 

This article attempts to deal primarily with the oral signs and symptoms 
that may accompany the climacteric in the female. 

The Climacteric 

The climacteric is a natural process which occurs in all women as the re- 
sult of diminished ovarian activity. It is aeeompanied by characteristic phys- 
ical changes and emotional upsets which may be mild and almost unnoticed 
or they may be severe and debilitating (Selye, 1947). 

Although the specific cause of every symptom experienced during the 
climacteric is not known, there appears to be consensus that the symptoms 
are the result of endocrine or nervous changes, or both (Clark, 1898; Steinach 
and Kun, 1928; Adair, 1940; Peel, 1944; Meigs and Sturgis, 1946). Most 
investigators are agreed that a decrease in blood estrogens results from the 
waning in ovarian activity that accompanies aging (Fig. 1). This decrease 
in estrogenic production presages the menopause and results in a variety of 
metabolic and neurologic upsets which constitute the postmenopausal syn- 
drome. 

Types of Climacteric.—The climacteric may occur naturally or artificially. 
Artificial menopause can be induced by sufficiently diminishing the function 
of both ovaries by means of surgical removal, radium therapy, or roentgen- 
ray therapy. 

Age Incidence.—The natural climacteric usually occurs between the ages 
of 40 and 55 years. It has been reported to occur as early as 17 and as late 
as 104. The occurrence of the climacteric before the age of 55 is considered 
premature, while after the age of 55 it is considered to be delayed (Novak, 
1931; Peel, 1944; Selye, 1947). 
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Symptoms of the Climacteric 


Amenorrhea.—The menopause (cessation of menstruation) is probably 
the most obvious indication that the climacteric has begun. Menstruation may 
cease suddenly or gradually. 

Vasomotor Changes (Hot Flushes).—Hot flushes (resulting from a vaso- 
dilatation of the cutaneous vessels) are a very common symptom during the 
climacteric. A hot flush can be defined as waves of heat that pass over the 
individual. The flush usually begins on the face or neck and may spread to the 
entire body. It may last from a few minutes to as long as fifteen or twenty 
minutes. Profuse perspiration followed by chills often occurs after the hot 
flush (Peel, 1944; Karnaky, 1947). The flushes may occur at infrequent inter- 
vals, several times daily, or as often as fifty times a day in severe cases 
(Curtis, 1938; Adair, 1940). 

The hot flushes may begin before the actual menopause and usually con- 
tinue long after, from a few months to several years. The flushes are usually 
most severe at the height of the climacteric. The intensity of the flushes is 
increased by exhaustion, emotional upsets, irritation, worry, or poor health. 
Perhaps the most disturbing feature about the hot flushes is that many women 
become overly self-conscious and embarrassed because of them. 

Albright (1940) and others have shown that hot flushes frequently run 
parallel to the titer of gonadotropins in the blood stream. They, therefore, 
suggested that a lack of estrogens are responsible for the climacteric symp- 
toms. However, Meigs and Sturgis (1946) could not confirm Albright’s find- 
ings. Other vasomotor changes, such as palpitation, tachyeardia, and transient 
hypertension, have also been associated with the climacteric (Adair, 1940). 

Metabolic Changes (Obesity).—Metabolic changes frequently oceur dur- 
ing the climacteric. The most obvious indication is the tendency for the meno- 
pausal female to gain weight rapidly and to become obese. There is a redis- 
tribution of fat, as well as an increase in total] fat. The result is a barrel- 
shaped trunk commonly ealled girdle obesity (Crossen and Crossen, 1935; 
Goldzieher, 1939). 

The inereased subeutaneous fat plus the flatulent dyspepsia often ex- 
perienced at this time leads patients to believe that they are pregnant. If 
menstruation has also ceased, they are even more convinced (Peel, 1944). 


Other Changes.—Albright (1940) described a condition which he ealled 
postmenopausal osteoporosis. Many postmenopausal women show unusual de- 
grees of osteoporosis in various areas of the skeletal system, including the 
alveolar process. Changes, such as arteriosclerosis, arthritis, and circulatory 
diseases, have been associated with the climacteric but are not necessarily 
eaused by the climacteric. These (and other) diseases are common in the 
fifth deeade of life and can occur concomitantly with the climacteric. Some 
women are plagued with prolonged constipation during the climacteric. No 
direct relationship has been established for any of the conditions named 


(Crossen and Crossen, 1935). 
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Structural Changes During the Climacteric 


Ovarian Changes.—During the climacteric, ovarian function gradually de- 
creases until the follicles, corpora lutea, and corpora albicantia are no longer 
formed. The ovary gradually shrinks until finally it becomes a tiny, hard, 
fibrous organ with a wrinkled, scarred surface. Removal of the ovaries after 
the climacteric causes no symptoms of endocrine deprivation or imbalance 
(hypogonadism), as would oceur if ovariectomy were performed prior to 
the climacteric. 


Fertility.— Not all women lose fertility at the menopause. Cases of gesta- 
tion and parturition many years after the cessation of menstruation have been 
reported in the literature (Adair, 1940 and 1941). Very often climacteric 
symptoms occur long after (one to ten years) the menopause. The cessation 
of menstruation is, therefore, not always a positive sign of the climacteric, 
but it is usually a good indication that it is imminent. The lag that some- 
times occurs between the menopause and the climacteric is analogous to the 
more common lag between the menarche and actual fertility in the adolescent 
female (Schauffler, 1942) (Fig. 1). 


Uterine Changes.—The uterus shrinks after the menopause and the portio- 
vaginalis disappears until the external os is flush with the vaginal vault. 
Uterine muscle tissue is largely replaced by connective tissue and the mucosa 
contains only a few straight glands. The endometrium becomes thin and atro- 
phie and the epithelium changes from high columnar to low cuboidal and even 
squamous cells. The cells of the stroma change from round and oval cells to 
spindle cells (Frank, 1931; Novak, 1931). 


Vaginal Changes.—The vagina shrinks, especially at the vault, and the 
rugae become less marked. There is a decrease in glycogen content of the 
epithelial cells, accompanied by thinning and atrophy of the epithelium. Cor- 
nification of the surface occurs and desquamation increases. The submucous 
layer is thinner, more fibrous, less vascular, and the elastic fibers become re- 
duced in number. Concomitantly, the reaction of the vagina becomes alkaline, 
the bacterial flora changes, and vaginal infections become more common. Sen- 
ile vaginitis complicated by pyogenic organisms (leucorrhea) is common be- 
cause of the loss of the protective influence of lactic acid produced by Doder- 
lein’s bacillus (which disappeared when the secretions became alkaline). Fur- 
ther, the thinness of the vaginal epithelium and the loss of high cellular glyco- 
gen also predispose to infection (Bourne and Williams, 1939). Cicatricial con- 
striction and eventual obliteration of the upper vaginal wall may oceur (Frank, 
1931; Novak, 1931). 

A smear at this time usually shows epithelial cells with large nuclei, corni- 
fied epithelial cells, a few leucocytes, cocci, and gram-negative bacilli. 


External Genitalia—The external genitalia become smaller and flabby. 
The vaginal orifice shrinks, as do the labia minora and majora. There is ¢ 
loss of subcutaneous fat and elastic tissue in the mons veneris. The clitoris 
atrophies (Frank, 1931), 
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Breast.—The acinous structure of the breasts disappears; only the main 
duets persist. Irregular dilatation of the ducts may occur. The loose peri- 
glandular tissue is replaced by fibrous tissue. Usually, the breasts become 
shrunken. However, the breast may actually increase in size as a result of in- 
creased deposition of subeutaneous fat (Frank, 1931; Crossen and Crossen, 
1935). 


Endocrine Changes During the Climacteric 


Endocrine changes during the climacteric are not easily demonstrated. 
Generally, there is a diminution in output of estrogen and progestin in the 
urine. At the same time, an increased amount of gonadotropic hormones of 
the anterior pituitary appears in the blood stream and urine. Overactivity 
of the adrenal glands is common. There may be hyperthyroid activity in the 
early stages of the climacteric followed by hypothyroid activity in the later 
stages (Goldzieher, 1939; Selye, 1947). 

Some of the physical and emotional symptoms of the climacteric may be 
traced to a temporary endocrine imbalance. For example, it is known that 
hypofunction of the pituitary leads to gain in weight, listlessness, headache, 
and visual disturbance. Hypogonadism leads to obesity, marked changes in 
metabolism, and psychic disturbances. Therefore, it is obligatory that when- 
ever symptoms oceur during the climacteric, a differential diagnosis be made 
to rule out actual pathologic states in the endocrine balance. 


Emotional Changes During the Climacteric 


The emotional changes which oceur during the climacteric are frequently 
encountered in clinical practice. The woman undergoing the climacteric be- 
comes hyperactive, restless, irritable, and characteristically very talkative. 
Emotional instability is evidenced as fits of crying and hysteria over triviali- 
ties, morbid worrying, insomnia, frequent periods of marked depression, and 
in a wide variety of phobias (cancerophobia and excessive cleanliness are the 
most frequently encountered). Neuroses (apprehension, paranoia, and suicidal 
thoughts) are very common. Novak (1931) and others found that 8 per cent 
of the insanities in women are associated with the climacteric. Fifty per cent 
of the eases recovered completely. 

The climacteric woman frequently transfers her internal tensions into sub- 
jective symptoms, such as headaches, vertigo, arthritis, and anorexia. Many of 
the physical symptoms described by the patient (constipation, orthopedic condi- 
tions, fatigue, increased libido, and decreased libido) are undoubtedly psycho- 
genic in origin. 

The Postmenopausal Syndrome.—The physical and emotional changes de- 
scribed may precede, coincide with, or follow the actual menopause (Crossen and 
Crossen, 1935; Goldzieher, 1939; Adair, 1940; Wharton, 1947). In our own ex- 
perience, these symptoms often continue for a long time (one to ten vears) after 
the menopause. We have, therefore, referred to them as the postmenopausal syn- 
drome. 
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TABLE I, A COMPARISON OF THE MAJOR FEATURES OF PUBERTY AND THE CLIMACTERIC 












































PUBERTY CLIMACTERIC 
Age 12-14 years 42-52 years 
Duration 1 to 6 months 1 to 10 years 
Physical changes 
Menstruation Begins Ends 
Contours From childish to womanly ‘*Matronly’’ figure 
Hips Widen and become rounded Widen and straighten 
Breasts Enlarge, more acini, and Acini disappear, flabby, subcu- 
shapely taneous fat increases 
Uterus Enlarges to maturity Atrophies 
Vagina Lengthens, widens, rugae more Shortens, narrows, change in 
marked pH and flora 
Pavement epithelium Proliferates Thins (may change type and 
cornify) 
Ovaries Enlarge, become functional Shrink, cease functioning and 
(ovulation ) become fibrotic 
Vasomotor changes None Hot tlushes 
Psychic changes Overreaction to minor stimuli Morbid worry, insomnia 
High-strung and nervous Emotional instability 
Irritable Suicidal thoughts 
Anorexia Anorexia 
Sex-conscious and shy Decreased libido 
Mental changes Usually not present Melancholia and paranoia 








The variety of the subjective symptoms presented by the climacteric woman, 
as well as the lack of knowledge concerning their cause, has in the past sometimes 
led the clinician to regard all the complaints as purely mental and has denied 
the patient the attention she deserved. While many of the symptoms may have 
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Fig. 1. — Cycle of Fertility in Women 





an emotional basis, they are, for the most part, based upon real physical changes 
(i.e., metabolic, endocrine, and structural) in the internal economy of the 
women. They constitute, in reality, psychosomatic changes. What is more im- 
portant, they can be alleviated by proper management of the patient and judi- 
cious therapy. 
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Many of the physical, metabolic, and emotional changes that occur during 
the climacteric can be better understood if one reviews and contrasts the changes 
which occur in the female during puberty and adolescence (Table I and Fig. 1). 


Oral Manifestations During the Climacteric 


Oral symptoms occur frequently during the climacteric (Landa, 1945; 
Richman and Abarbanel, 1943; Ziskin and Moulton, 1946). Data were col- 
lected on 86 women who, on a basis of general symptomatology, were experi- 
encing some stage of the climacteric (Table II). The oral symptoms can be 


summarized as follows: 


1. Burning in the mouth was noted frequently. This occurred usually on 
the side, tip, and base of the tongue (glossodynia), the buccal surfaces, and near 
the pillars of the fauces. 

2. Abnormal taste sensations (usually salty, peppery, and sour taste) were 
a frequent complaint. The patient did not enjoy her meals and consequently 
did not eat regularly, or she ate a poorly balanced diet. Malnutrition was the 
result. 

3. Atrophic glossitis similar to the type seen in vitamin B deficiency could 
be observed clinically in most eases. 

4. Cancerophobia was conspicuous and intense. In many instances, the fear 
was subconscious. When the fear was made conscious and the patient, reassured, 
the other subjective symptoms were greatly reduced. 

5. Chronic canker sores were seen especially before or after menstruation in 
patients experiencing the early climacteric. For some reason, these canker sores 
healed slowly so that they were often misdiagnosed as pemphigus. 

6. Chronic desquamative gingivitis, involving the tongue, bueeal mucous 
membrane, or gingiva, occurred in a few eases. 


TABLE II. THE INCIDENCE OF ORAL SYMPTOMS AND COMPLAINTS WHICH WERE RELATED TO 
THE CLIMACTERIC IN 86 PATIENTS 


"NUMBER OF PATIENTS 


A. SUBJECTIVE SYMPTOM OR COMPLAINT 

















"Burning mouth 80 
Glossodynia (burning tongue) 63 
Burning buccal mucosa 31 
Burning (itching) gingiva 50 
Abnormal taste sensations 62 
Cancerophobia (oral) 77 
B. ORAL LESIONS 
Occasional herpetic lesions 63 
Chronic recurrent herpetic gingivostomatitis 34 
Chronic desquamative stomatitis 12 
Mild (gingiva only) 8 
Severe (buccal mucosa, tongue, palate) 4 








A significant number of these patients (52 out of 86) were referred to the 
dental clinie by dentists because the patient could not wear a prosthetic appli- 
ance which had been constructed for her. In some eases, the appliance had 
been made over two or three times. In every case, the mechanical fit of the 
applianee was considered to be very good. The patient complained of dis- 
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comfort, sores in the mouth, or peculiar and disturbing taste sensations which 
made it impossible for her to wear the denture (full or partial). In most 
cases, the patient had incriminated the denture (or even fillings) as the cause 
of her oral symptoms. This could be shown to be incorrect (to the patient’s 
satisfaction) by the fact that the oral symptoms disappeared following vitamin 
and/or estrogen therapy, after which the patient could wear the denture com- 
fortably. 

A number of the patients (34) were referred to the dental clinie by physi- 
cians for consultation concerning vague oral complaints and for treatment of 
chronic recurrent herpetic lesions. The majority of these patients improved after 
routine estrogen and vitamin therapy by the physician. In a few eases (6), 
no improvement resulted. In these, the lesions were later shown to be on an 
allergic basis. 

Treatment of the Climacteric Patient 

The treatment of the climacteric patient is essentially symptomatic and is 
usually limited to the most distressing complaints. It is important to gain the 
patient’s confidence and make her understand that the climacteric is a normal 
transitional period experienced by all women. A sympathetic approach, genu- 
ine interest, and understanding may do more good than any drugs. It is, there- 
fore, essential that the doctor who knows the patient best and has her full 
confidence undertake her care and treatment, rather than the coldly objective 
specialist who is not fully aware of these emotional aspects of the patient’s 
problems (Symposium, 1951). 

A complete physical and mental examination is necessary, and special 
attention should be given to regulating the diet and daily activities. 

Sedation.—Sedation is especially valuable in the high-strung individual 
who is suffering from insomnia and lack of rest. 

Endocrine Substitution Therapy.—Since the menopause and the post- 
menopausal symptoms are probably the result of low estrogenic blood levels, 
it is logical to use estrogens to alleviate such symptoms. However, it is con- 
sidered more desirable for the transitory endocrine imbalance of the climac- 
teric to become adjusted naturally. Endocrine substitution therapy is, there- 
fore, reserved for the relief of severe climacteric symptoms. Endocrine therapy 
has not been dramatically effective in combating psychic disorders. 

Ordinarily, endocrine therapy is limited to the administration of natural 
or synthetic estrogenic substances. Estrogen therapy induces a variety of 
side reactions which may be disturbing to the patient, such as menstrual bleed- 
ing and headache. It should, therefore, be used cautiously and the patient 
followed carefully. The various criteria and dosages were discussed in a 
Symposium held in 1951. 


Vitamin Therapy.— 
Vitamin B.—It is fairly obvious that the majority of the postmenopausal 
women suffer from a distinct vitamin B complex deficiency. In facet, many of 
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the oral and systemic symptoms (glossodynia, smooth tongue, chronic aphthae, 
nervousness, fatigue, and dry skin) may be the clinical manifestations of 
such deficiency states. 

It is not clear whether the vitamin deficiency is primarily the result of 
dietary neglect or secondary to the low estrogenic level. Biskind (1946) 
showed that an intimate relationship exists between the vitamins (B complex) 
and the hormones (estrogens) of the body. Dietary neglect and peculiar 
dietary habits are often encountered during the climacteric and may lead 
directly to malnutrition. Vitamin B deficiency in itself leads to a distinct 
fatigue syndrome, mental aberrations, deterioration of personality, decreased 
libido, and premature aging (Biskind, 1947; Brozek and associates, 1946). 

The B complex of vitamins (in large therapeutic doses) have been help- 
ful in the treatment of the postmenopausal woman, especially in alleviating 
glossodynia and chronic herpetic infections. In the present series of 86 climac- 
terie women who presented with oral manifestations and symptoms, approx- 
imately one-third responded quickly and dramatically to intensive vitamin 
> complex therapy. Two-thirds responded very slowly or not at all. Approx- 
imately one-third responded quickly to estrogenic hormone therapy. The 
third group responded only when vitamin and hormone therapy were com- 
bined. 

In every case, previously rejected prosthetic appliances became acceptable 
to the oral tissues; and local irritations and burning sensations disappeared. 
Above all, the patient experienced marked improvement in genera] health 
and well-being. It was striking (to us) to observe the marked increase in 
vitality, cheerfulness, and the disappearance of neurotic complaints. 


Vitamin E.—A number of reports indicate that vitamin E may be ef- 
fective in the treatment of postmenopausal symptoms (Whitacre and Bar- 
rera, 1944; Christy, 1945; Ferguson, 1948; Finkler, 1949). Vitamin E therapy 
has no tendeney to reinduce bleeding or other side reactions, as does estrogenic 
therapy, and it can be taken by mouth. It merits further therapeutic trial 
and exploration in view of the widespread prevalence of postmenopausal symp- 
toms and the need for better therapeutic management of the condition. 


Psychogenic Factors.—There is little question that emotional instability 
and upsets contribute considerably to the severity of the symptoms accom- 
panying the climacteric. It is doubtful, however, that all symptoms, including 
glossodynia, are purely psychogenic (Ziskin and Moulton, 1946). What is 
probably correct is that climacteric symptoms are aggravated during emotional 
upsets and by inner tensions and anxiety states. This factor must always be 
considered during> the management of the climacteric patient. Rational 
therapy should include a good measure of reassurance and sympathetic un- 
derstanding by the doctor. 


Conclusion 


The female climacteric ushers in a wide variety of ailments, among which 
are a number of oral complaints. Glossodynia, abnormal taste sensations, and 
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chronic herpetic lesions are frequent symptoms. The oral complaints can be 
relieved only as the total patient is judiciously treated for the entire syn- 
drome. 


20. 
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Joseph Henry, D.D.S., M.S., helped considerably in the preparation of this manuscript. 
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TENTATIVE METHODS FOR THE RELIEF OF DISCOLORATION 
OF THE TONGUE AND OF GLOSSITIS ASSOCIATED WITH 
THE USE OF AUREOMYCIN 





LesteR HuGu Rorn, D.D.S.,* PrrrspurGu, Pa, 





HIS communication is to report empirical means of reduction of tongue 

discoloration and glossitis which result in some cases in aureomycin therapy. 
These manifestations usually begin with a characteristic yellow discoloration 
of the dorsum of the tongue which passes upon discontinuing the use of therapy. 
The tongue does not always become discolored, there being variation with the 
individuals. Where continued use is indicated, the tongue becomes successively 
darker yellow and then turns brown and later may become black. These de- 
velopments usually follow local applications of aureomycin but may appear 
with systemic therapy. 

There appears a heavy coating upon the dorsum of the tongue with con- 
tinued local use of aureomycin, and it appears as if the filiform and fungiform 
papillae are elongated. A furrowing sometimes occurs and the patient may 
describe a lack of taste differentiation. 

Therapeutic vitamin B complex dosages,t taken four to six times daily, 
will help reduce the discoloration. Also, light brushing of the tongue with a 
toothbrush will improve the sense of taste, and, within four or five days follow- 
ing discontinuation of medication, the tongue usually returns to its normal 
color. 

In some isolated instances, a true glossitis occurs with the use of aureomycin 
troches. It has been definitely shown that the glossitis was due to Monilia albi- 
cans or similar yeastlike fungi in these sensitive individuals. This is due to an 
alteration in the normal flora of the mouth whereby the competing organisms 
are so reduced by the aureomycin that those resistant to the antibiotic may 
flourish. In these cases, the tongue becomes red, swollen, and the vallate 
papillae become raised and tender. Medication should be withdrawn im- 
mediately in such cases and antihistamines and vitamin B complex tablets should 
be given. A mouthwash of equal parts of unflavored milk of magnesia and 
cold water is soothing and will give some temporary relief. This side reaction 
does not indicate that the patient cannot tolerate other forms of aureomycin. 
For a yet unknown reason, this local reaction is peculiar more especially to 
the troche form, and patients are able to withstand, with no other untoward 
evidence, other preparations of aureomyein such as capsule therapy, solutions, 
paste, and cone forms. 


From the Research Department of the School of Dentistry, University of Pittsburgh; 
investigation sustained, in part, by the Lederle Laboratories Division of the American Cyanamid 
Company. 

*Research Associate, Department of Research of the School of Dentistry, University of 
Pittsburgh. 

7Folbesyn vitamin tablets, Lederle. 
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It is not uncommon for the patient to have an uncomfortable tongue for 
seven to ten days; however, with restricted diets, wherein condiments are 
avoided and smoking is reduced, relief is usually obtained within seventy-two 
hours. 

Newer preparations containing Monilia inhibitors are being tested upon 
patients experiencing these side reactions. A general chart for dosage of aureo- 
mycin and associated vitamin therapy for various oral conditions is in press.” 
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Anesthesiology 


TOLSEROL* FOR SEDATION PRIOR TO ORAL SURGERY 





A Preliminary Report 





Louis C. Esktn, B.S., D.D.S., PH™ApDELPHIA, Pa. 





T IS generally recognized that adequate sedation of the apprehensive or nerv- 

ous patient is a desirable, even mandatory prerequisite for a smooth and suc- 
cessful operation. In an effort to find a premedicant which would produce the 
necessary relaxation while avoiding the disadvantages of those now in common 
use, Tolserol (3-0-toloxy 1, 2 propanediol), an alpha substituted ether of glyc- 
erol, has been tried. 

Although the potentialities of Tolserol in dentistry have been unexplored, 
its value in several fields of medicine has been amply demonstrated. The drug 
has both a specific and a general effect. Its specific effect is the relaxation of 
skeletal muscle. This is achieved by a blocking action exercised in the mid- 
brain and spinal cord, whereby the facilitation of abnormal reflexes is reduced. 
This action has made the drug useful in the symptomatic treatment of certain 
hyperactive and spastic conditions** resulting from cord dysfunction. Since, 
in therapeutic doses Tolersol has no effect upon the cortex, its beneficial effects 
are achieved without either loss of consciousness or interference with voluntary 
function. 

The general effect of Tolserol is of a tranquillizing or sedative character. 
After receiving the drug a restless animal becomes quieter’; tense, anxious 
patients relax to the point of feeling comfortably and pleasantly at ease.* The 
drug produces sedation without a soporifie effect, permitting normal sleep in 
patients when disturbed psychie functions had been causing insomnia.’ This 
sedative action of Tolserol has been applied with great success in the treatment 
of anxiety tension states and in other phases of psychotherapy.***° 

It was primarily the drug’s established effectiveness in relieving anxiety 
tension that led to this trial of Tolserol as a premedicating agent for oral 
surgery. However, certain other facts also influenced the decision: (1) 
Tolserol is remarkably free of toxicity; (2) it produces no serious side effeetst ; 
(3) it may be administered orally; (4) so administered, its action may begin 
to be manifest in twenty minutes or less, depending upon the form used; (5) 
it has no contraindications; (6) its compatibility with common anestheties and 
with other premedicating agents has been established.’ '* The duration of 
effect of a single dose varies widely, but is usually about forty or fifty minutes. 

*The Tolserol used in this study was generously supplied by E. R. Squibb & Sons. 

¢The occurrence of dizziness or nausea has been reported, particularly after the elixir 
form of Tolserol. However, these effects occur only rarely if there is food in the patient’s 
stomach when the drug is administered. 
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Methods and Results 


In the present study Tolserol was administered to 57 patients, all of whom 
were either moderately or extremely apprehensive. They ranged in age from 
10 to 70 years. The operations performed included, among others, cystecto- 
mies, alveolectomies, apicoectomies, and odontectomies. Duration of surgery 
ranged from five to forty-five minutes, with an average of twenty-three min- 
utes. More than half of the operations lasted less than thirty minutes. Some 
were performed under local anesthesia and others under general anesthesia. 
The general anesthetics used were nitrous oxide-oxygen, nitrous oxide-oxygen- 
trichlorethylene, and Pentothal Sodium. Atropine sulfate (1/100, 1/150, or 


1/200 gr.) was the only other premedicant employed. 





Figure 1.—PRE-OPERATIVE RELAXATION EFFECTED BY TOLSEROL. 
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Fig. 1.—Preoperative relaxation effected by Tolserol. 


The Tolserol was administered in either a tablet or elixir form. In the 
first 42 cases tablets were used. These were administered in doses of 0.5 Gm. 
per 50 pounds of bady weight. Since their effect is known to appear in twenty 
to thirty-five minutes® and to last for some forty to fifty minutes, they could 
be given at any convenient time within those limits. In the present study 
they were administered twenty-five to forty-five minutes (average, thirty-three 
minutes) before surgery was started. In the last 15 cases, Tolserol elixir was 
used. This was given in doses of 1 tablespoonful (14 oz.) for every patient 
weighing 125 pounds or over. In the elixir form Tolserol produced its effect 
within ten minutes and its administration was timed accordingly. 
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The effectiveness of Tolserol as a sedative or “mental relaxant” is shown 
in Fig. 1. To determine whether the degree of the patient’s apprehension af- 
fected the results, the first 42 patients were classified on that basis. Twenty- 
four of these patients were moderately apprehensive; 18 were very apprehen- 
sive. Of the moderately apprehensive group, 19 (79.2 per cent) became com- 
pletely relaxed, 5 of these becoming sleepy as well, while 5 (20.8 per cent) 
remained incompletely relaxed. Of the 18 very apprehensive patients 16 
(88.9 per cent) became completely relaxed, 4 becoming sleepy as well, while 
only 2 (11.1 per cent) made an inadequate response to the drug. Thus, very 
apprehensive patients responded fully as well to the drug as did those who 
were only moderately apprehensive. Of the entire group of patients receiving 
Tolserol tablets, 35 (83.3 per cent) showed complete relaxation, while only 7 
(16.7 per cent) showed incomplete relaxation. 

Of the 15 patients receiving Tolserol elixir, all but one (93.3 per cent) 
showed complete relaxation and sleepiness. Combining these data with those 
for the group receiving tablets, one finds that 49 (86 per cent) of the 57 pa- 
tients treated relaxed completely in response to the Tolserol, while only 8 (14 
per cent) showed incomplete relaxation. It is conceivable that those making 
only a partial response to the drug in either form might have made a better 
response to a larger dose. 

Several of the patients had on previous oceasions received Chloretone or 
a barbiturate prior to oral surgery. Their relaxation in response to Tolserol 
was equally satisfactory. 

No serious side effects were observed in any case. Of the 42 patients 
receiving tablets, 7 developed slight dizziness and 7 felt some nausea either 
before or after anesthesia. Two of the 15 patients receiving the elixir felt 
mild nausea, and some complained of sensations of slight burning and numb- 
ness in the mouth and throat. The latter complaint was not unexpected, since 
Tolserol in the elixir form has been generally observed to have a slight topical 
anesthetic action. None of the patients in either group showed any signs or 
symptoms of disorientation. All were normally ambulatory and able to leave 
the office when the operation was over. 


Summary 


1. Tolserol tablets or elixir administered before the start of oral surgery 
produced adequate relaxation in 49 out of 57 patients showing either moderate 
or great apprehension. 

2. An interval of twenty-five to forty-five minutes elapsed between the 
administration of the tablets and the start of surgery; in the case of the elixir 
this interval was reduced to no more than ten minutes. 

3. The following doses were used: Tolserol tablets, 0.5 Gm. per 50 pounds 
of body weight; Tolserol elixir, 1 tablespoonful (14 oz.) for all patients weigh- 
ing 125 pounds or over. 

4. Side effects were minimal. All patients were ambulatory and able to 
leave the office when the operation was over. 
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5. The results indicate that Tolserol shows definite promise as a preopera- 
tive sedative. 
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Oral Roentgenology 


THE PARALLELING EXTENSION-CONE TECHNIQUE IN INTRAORAL 
DENTAL RADIOGRAPHY 





Wiuuiam J. Uppecrave, D.D.S., F.A.C.D.,* PHmLapeLpHia, Pa. 





OR nearly forty years a standardized technique for intraoral radiography 

has been practiced by the dental profession. That there has been no major 
departure from this technique over so long a period does not preclude that 
advances are possible, especially in view of recent investigations and improved 
mechanical devices. However, before a new technique is accepted, it must first 
be made known, it must prove practical, it must produce improved results, 
additional equipment required must be obtainable, and improvement in results 
must warrant the effort and expense. 

Prior to 1947, articles by McCormack,’ LeMaster,? and MeCormack,* sug- 
gesting changes in intraoral radiographic techniques, appeared in dental litera- 
ture, but little teaching other than the standard technique incorporating the 
bisecting angle principle with a short anode-film distance was being done in 
the dental schools. Since the profession depends on these sources to learn of 
new developments, it can readily be seen why there was little change in the 
conventional technique for such a long period of time. However, in 1947 Fitz- 
gerald* * contributed the first of a series of articles demonstrating the necessity 
for modification of the standard technique in order to produce undistorted 
radiographic images. Articles by Waggener,® Appleman,’ Richards,* and Me- 
Cormack® followed which, together with additional articles by Fitzgerald,’® ™' 
are now playing an important part in the advancement of intraoral radiographic 
technique. The majority of dental schools have now incorporated these modified 
principles into their teaching programs, demonstrating to the students the im- 
portance of more accurate technical procedures. 

Standard dental radiographic apparatus sold to the dental profession was 
designed to be operated at a short anode-film distance with fixed kilovoltage and 
milliamperage which limited departure from the standard technique. Even 
though the medical radiologist had recognized the value of the long anode-film 
distance with variable kilovoltage and milliamperage and had incorporated 
them in his technique for many years, it has been but recently that the manu- 
facturers of dental radiographic equipment made it possible to secure extension 
eones for increasing the anode-film distance and installed easily adjustable 
controls for varying the kilovoltage and milliamperage in dental radiography. 

Since the physical equipment is now available for a change-over to the 
newer techniques and since the principles of these techniques have been eval- 
uated by others,* * ® 7 * * this paper is intended to give impetus to the current 
progressive trend by presenting a practical application of the paralleling ex- 
tension-cone technique for intraoral dental radiography. 





! 
*Professor of Radiodontics, Temple University School of Dentistry. 
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Film-Teeth Relationship 


When a radiograph is taken with the film positioned parallel to the object, 
an undistorted image will be produced if the central rays are directed per- 
pendicular to the film (Fig. 1, 4). However, when the object is placed in such 
a manner as to form an angle with the film, it becomes necessary to follow the 
bisecting angle technique in which the rays are directed perpendicular to an 
imaginary line bisecting the plane of the object and the plane of the film (Fig. 





Fig. 1.—Diagrams .and radiographs of pencil with lead numbers attached illustrating 
progressive dimensional distortion associated with increase in vertical angulation. A, Parallel- 
ing technique—no distortion; B, bisecting-angle technique—image distorted; C, occlusal tech- 
nique—marked distortion of image. 





1, B and C). This angulation is essential if foreshortening or elongation of 
the image is to be avoided. The majority of dentists use this technique because 
it has been almost universally taught. This fact, along with the common belief 
that the film must be placed as close as possible to the teeth to avoid distortion, 
is partly responsible for the wide use of the bisecting angle technique. 
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Now, it is true that the bisecting angle technique will eliminate longitudinal 
distortion but it will also produce a dimensional distortion which is not com- 
monly recognized. The thickness or three-dimensional quality of the object, 
combined with the angle of projection, result in a dimensional distortion which 
becomes accentuated as the angulation is increased (Fig. 1). Furthermore, 
objects farther away from the film will show a greater evidence of dimensional 
distortion than those closer to the film. This is evident in the radiographs of 
the maxillary molar region where the buccal roots are usually seen incorrectly 
foreshortened (Figs. 2, 3, and 11). It can therefore be logically concluded that 
in order to portray the teeth and supporting structures correctly the first 
requisite is to endeavor to approach parallelism between the film plane and 
the objects being radiographed. 





Fig. 2.—Illustrating how increase in vertical angulation influences image production of 
objects at varying distances from film. A, Metal rods of equal length arranged to simulate 
position of maxillary molar roots; B, radiographs using paralleling technique; C, and D, 
radiographs using progressively greater angulation. 

That the varying anatomic conditions of individuals will present problems 
in attaining this paralle] relationship must be realized, but if an attempt is 
made to approach parallelism in every film placement, better results are assured. 
There have been several methods advocated to attain this parallel relationship, 
and as long ago as 1921 LeMaster? suggested the use of cotton rolls attached 
to the tube side of the film as an aid in accomplishing this position. More 
recently, wood, rubber and acrylic bite-blocks of varying design have been 
used, while Fitzgerald’ and others recommend a rubber cork-hemostat film 
holder combination to attain this desired parallel relationship. 
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The use of a plastic film holder manufactured by the Rinn Company has 
also proved to be a practical and simplified method for securing film-tooth 
parallelism, This holder can be used in the anterior as well as posterior regions. 
The broad biting surface of the one end permits a lingual positioning of the 
film and henee a close approach to parallelism in the maxillary posterior regions 
(Fig. 3), while the opposite end of the holder can be used in the maxillary 
anterior region to position the film more lingually and here again approach 
parallelism (Fig. 4). There is an added advantage of the film holder in that 
it maintains the film in a flat position, thus eliminating the distortion produced 
by a curved or bent film plane. 














Fig. 3.—Maxillary molar region. A, Posterior view showing paralleling of film and teeth: 
B, anterior view of film holder and extension cone; C, radiograph of bisecting angle short-cone 
technique (note molar shadow and foreshortened buccal roots); D, radiograph of paralleling 
extension-cone technique. 

In the mandibular molar region, the anatomy readily lends itself to 
parallelism, but difficulty is sometimes encountered when the third molar is 
positioned above the occlusal planes of the other teeth (Fig. 5, A). By posi- 
tioning the film in the holder in such a manner as to cover the desired area this 
difficulty can be overcome (Fig. 5, B and C). For the mandibular anterior 
teeth, a bite-block with a long biting surface which permits a lingual position- 
ing is reeommended (Fig. 6). This same block can often be used to advantage 
in the mandibular premolar region as well, in preference to the plastic holder. 
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Anode-Film Distance 


In the paralleling technique, the distance between the object and the film 
is increased. One of the fundamental principles of radiography is that the 
closer the relationship between the object being radiographed and the film 
(object-film distance) the greater is the degree of sharpness or definition of the 
image on the film. The greater the object-film distance, the greater is the loss 
of definition, resulting in blurring. To overcome this, it becomes necessary 
to increase the distance between the machine and the film (anode-film distance). 
That an inerease in the anode-film distance will minimize enlargement and 
prevent adumbration of the image is a proved fact which has been demonstrated 
by Fitzgerald* and Richards.* 


é. B. 





C. D. 


Fig. 4.—Maxillary anterior region. A, Holder with film. Width of film can be reduced by 
folding; B, paralleling technique using holder and improvised extension cone; C, radiograph— 
bisecting angle short-cone technique; D, radiograph—paralleling extension-cone technique. 
(Note the more normal anatomic projection of crown and bony crest, as well as improved de- 
tail throughout.) 





In the light of these fundamentals, it can be seen that the increase in the 
object-film distance when paralleling is attempted will produce a distorted 
image at the conventional 8-inch anode-film distance. To overcome this, it is 
necessary to increase the anode-film distance, combining the extension cone 
and paralleling techniques in order to produce radiographs of true anatomic 
size possessing maximum sharpness and detail (Figs. 10 and 11). 
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The next problem to consider is, ‘‘How great an increase in the anode-film 
distance should be adopted—16, 20, or 24 inches?’’ My recommendation is 
16 inches for the following reasons: 





1. Little noticeable improvement in the image can be demonstrated by 
increasing the anode-film distance more than 16 inches. Fitzgerald 
verified this.’? 

. Richards* demonstrated a 10 per cent reduction in image enlarge- 
ment when the anode-film distance was increased from 8 to 16 inches, 
but greater than 16 inches the reduction was negligible. 


bo 


3. Increasing the anode-film distance beyond 16 inches frequently 
becomes impractical. The over-long cone makes it difficult if not 
impossible to position the machine, especially for the maxillary 
anterior regions. The height range of the machine is limited which 
necessitates a semiprone position of the patient if proper alignment 
is to be attained. If the radiographic apparatus is wall-mounted, ’ 
the difficulties encountered in positioning are further increased in 
direct proportion to the length of the cone. 

4. An increase in the anode-film distance demands an increase in 
exposure time. The time-distance law states that the time required 
for a given exposure is directly proportional to the square of the 
anode-film distance. This means that if an exposure of four seconds 
at 10 milliamperes (40 milliampere-seconds) for an 8-inch anode- 
film distance produces a radiograph of the desired density, then at 
a 16-inch anode-film distance it would be necessary to use an ex- 
posure four times as great, or sixteen seconds (160 milliampere- 
seconds). Such a long exposure is impractical and dangerous, but 
this can be avoided by using a faster emulsion film with the increased 
anode-film distance technique. This film is made by two manu- 
facturers and is approximately four times as fast as the intermediate 
or radiatized film which makes it possible to use the same exposure 
factors with the faster speed film at the 16-inch anode-film distance 
as was used with the intermediate speed films at the 8-inch distance. 
For an accurate comparison of relative film speeds, the article by 
Richards* is recommended. However, since the degree of density 
desired on a radiograph varies with the individual dentist, it is 
advised that test films be taken at the increased anode-film distance 
and adjustment be made in the milliampere seconds until films of 
the desired density are produced. 


It must be realized that the faster emulsion films are more sensitive to 
handling, exposure, and processing than are the slower emulsion type. In 
spite of this reduced latitude, a fast emulsion film taken at the increased anode- 
film distance and handled with reasonable care will be superior to the slower 
type taken at the conventional 8-inch distance, especially when there is an 
object-film distance factor present (Fig. 7). 








PARALLELING EXTENSION-CONE TECHNIQUE IN RADIOGRAPHY 1257 


Various types of extension tubes are available for adaptation to most 
dental machines now in use, or a wire extension localizer of the type first intro- 
duced by MecCormack® can be constructed (Fig. 8). This extension localizer 
has some advantages over the conventional extension tubes since it is less 
cumbersome and permits a visualization of the area being covered by the 
radiation, thus eliminating cone-cutting. Furthermore, since the loop of the 
localizer can be aligned with the film more easily than can the point of a con- 
ventional cone, the tube-film relationship is more likely to be correct and possi- 
bility of error in horizontal and vertical angulation reduced. 


A. B. 





Cc. 
Fig. 7.—A, Bisecting angle technique—8-inch anode-film distance; B, paralleling tech- 
nique—8-inch anode-film distance (note enlargement and lack of detail); C, paralleling tech- 
nique—16-inch anode-film distance (note clear portrayal in true anatomic size). 


From the foregoing statements it can therefore be concluded that in order 
to produce radiographs portraying the teeth and supporting structures in their 
true anatomic size and relationships, there are two basic principles that must 
be followed: 

1. Endeavor to approach parallelism between the film plane and the 

plane of the teeth regardless of the distance between the two. 

2. Adopt the 16-inch anode-film distance to eliminate distortion pro- 

duced by any increase in the object-film distance. 


Milliamperage and Kilovoltage 
Density of a radiograph is controlled by the quantity of radiation that 
reaches the film, which is governed by the amount of current in milliamperes 
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flowing through the tube for a definite period of time in seconds (S). This time- 
milliamperage combination is known as milliampere-seconds (MaS) and is 
computed by multiplying the time by the milliamperes. 

Most dental radiographic machines are constructed to operate at 10 
milliamperes while the newer machines have a variable control that can be 
adjusted up to 20 milliamperes. This valuable adjustment makes possible a 
better control of the density of the radiographs and is especially useful where 
long exposures are necessary. For example, if an exposure demanded eight 
seconds at 10 milliamperes (80 MaS), the milliamperes could be raised to 16, 
the exposure time reduced to five seconds (80 MaS), and a film of the same 
density wou!d be produced. 





\ 





D. 

Fig. 8.—-Construction of diaphragm and wire extension localizer. A, Lead diaphragm 
with 1l-inch opening cut to fit inside cone—coat hanger wire with 3-inch loop on one end and 
loop to fit inside cone on other; B, aligning the central ray with the center of circle; C, as- 
sembly—the distance from the anode to the loop at end of wire is 14 inches; D, maxillary 
molar technique. 


Contrast in the radiograph is dependent on the inherent qualities of the 
film and developer plus those changes produced through the medium of kilo- 
voltage. Since the film contrast and developer are accepted as constants, the 
only variable that can be controlled by the dentist is kilovoltage. Optimum 
contrast of a radiograph makes possible the examination of all image details 
within a given part, and the kilovoltage that produces the ideal result is 
dependent on the dentist’s concept of optimum contrast. 
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In radiography it is known that low kilovoltage will produce a short-scale 
or high eoritrast while high kilovoltage will produce a long-scale or low con- 
trast. In low contrast films, the brightness differences in tone value are less, 








A. B. 


Fig. 9.—A, Low kilovoltage—high contrast; B, high kilovoltage—low contrast. 


A. 





Fig. 10.—A, Occlusal technique—narrow maxilla; B, paralleling extension-cone technique—film 
. width reduced as in Fig. 4, 

but a greater number of tones are visible over the entire image. Since the 

transition between tones is gradual these films do not have the ‘‘sparkle’’ that 

is characteristic of the high contrast film, but many details are introduced into 

the lower contrast film which, even though demanding more careful examination, 

is considered superior by many radiologists (Fig. 9). 
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Most dental machines are pre-set to operate at approximately 60 kilovolts, 
but the newer machines with adjustable kilovoltage controls permit a range of 
from 40 to 70 kilovolts. This makes it possible for the dentist to choose the 
type contrast he desires and then produce it by means of kilovoltage control. 
It must be remembered, however, that when lower kilovoltage is used, it becomes 
necessary to increase the milliampere-seconds while with higher kilovoltage the 
milliampere-seconds are decreased. For example, at 70 kilovolts the mandibular 
molar region requires 15 milliampere-seconds to produce a film of adequate 
density while at 45 kilovolts the same area requires 90 milliampere-seconds to 
produce a film of equal density. Sufficient kilovoltage to penetrate the part 
being radiographed is essential and no amount of milliampere-seconds will 
compensate for insufficient kilovoltage. 








Fig. 11.—A, Bisecting angle short-cone technique; B, paralleling extension-cone technique 
(note alveolar crests, elimination of molar shadow, and revealing of apical rarefaction on 
right first molar obscured by conventional technique). 


The manufacturers have produced radiographic equipment and accessories 
that make possible the adoption of advanced techniques while information and 
instruction in these advancements are available in current literature and at 
dental schools. The techniques are entirely practical for routine office use, 
the additional effort and small capital expenditure are minor, while the radio- 
graphs produced by the new techniques are improved beyond question over 
those radiographs made with the old conventional techniques (Figs. 10 and 11). 
Therefore, the dentist who adopts the paralleling extension-cone technique as 
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a routine procedure in intraoral radiography will be amply repaid in the 
results attained and in the satisfaction he receives by rendering this superior 
service to his patients. 

Summary 


1. Dental radiography is keeping stride with the other advances in modern 
dentistry. 

2. Modern dental radiographic equipment encourages the adoption of 
advaneed techniques. 

3. Paralleling of the object and film is essential to avoid dimensional dis- 
tortion and eliminate anatomic shadows which interfere with correct inter- 
pretation. 

4. The inereased object-film distance produced by paralleling demands an 
increase in the anode-film distance to minimize enlargement and adumbration. 

5. Variable kilovoltage and milliamperage controls make possible the pro- 
duction of films possessing the desired contrast and density. 

6. Such films are superior to those produced by the older techniques. 
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THE PATHOGENESIS OF THE ODONTOGENIC TUMORS 





Kurt H. THoma, D.M.D., F.D.S.R.C.S.(ENG.), F.D.S.R.C.S. (Eprn.) ,* 
BROOKLINE (Boston), Mass. 





N STUDYING the pathogenesis of odontogenic tumors, we must first of all 
keep in mind that the tooth is developed by cells derived from two separate 
germ layers, that either or both may take part in neoplastic proliferation, and 
that they may or may not act upon each other as they do in normal tooth de- 
velopment. The picture is further complicated by the fact that the odonto- 
genic cells may be arrested at any stage of their development or may progress 
to the final stage producing their specific intercellular substances, which, in 
tumor formation just as under normal conditions, may become calcified. This, 
however, is not the complete extent of the neoplastic potentialities of the 
odontogenic tissue. The cells may revert to a hereditary trait contained in 
the ancestral cells, the ectodermal stratified squamous oral epithelium, or the 
mesenchymal cells of the jaw. From the embryonic oral epithelium, glandular 
as well as dental structures are derived, and melanin may be produced, the 
latter being a normal occurrence in some races. From the mesenchyma, 
fibrous connective tissue and bone as well as dentine and cementum may evolve. 
Thus, the composition of odontogenic tumors may indeed show extraordinary 
variations. 

In the consideration of neoplastic development in general, four factors 
play an important part and must be considered: proliferation, organization, 
and differentiation of the cells, as well as the inductive reaction of one type 
of tissue on the other. In the normal development of the cells proliferation 
is limited, their differentiation proceeds to achieve proper functioning to form 
normal tooth substance, and their organization follows a hereditary pattern, 
for the purpose of completing the organ, so that a normal tooth results. 

In neoplasia, on the other hand, one or all of these factors may follow an 
abnormal course. The epithelial component or the mesenchymal component 
alone may take part in tumor formation, or both may be involved simulta- 
neously. 


I. Ectodermal Odontogenic Tumors.—In this group the epithelial com- 
ponent of the odontogenic apparatus is involved in neoplasia. The neoplastic 
epithelium may be derived from the dental lamina directly, from the enamel 
organ of a developing tooth, or from eell rests (Fig. 1). In addition, some 
investigators have tried to show that it may arise from the adult oral epithe- 
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lium, and a number of instances have been reported to demonstrate that it 
ean originate from the epithelial lining of a cyst. Therefore these tumors 
known as ameloblastoma may or may not interfere with normal odontogenesis. 

The inductive reaction on the mesenchymal part in ectodermal tumors is 
very mild. It may form a halo around the tumor tissue, but otherwise is com- 
pletely overshadowed by the epithelial proliferations. The mesenchyma, there- 
fore, takes on the role of the stroma, forming supporting tissue which con- 
tains the blood vessels supplying the tumor. 

Proliferation of the epithelial elements is at a maximum. The epithelium 
not only grows without restriction, but it also keeps proliferating for an in- 
definite period of time, thus causing extension of the tumor and recurrence if 
incompletely removed. 





Fig. 1.—Proliferation of cell rests in spongiosa of the mandible, forming strands and cords 
of epithelial cells. 


Organization of the epithelium is either entirely absent or incomplete. If 
absent, the tissue forms irregular strands or masses of cells (Figs. 1 and 2). 
If partly active, a follicular arrangement may result (Figs. 5 and 7). 

Differentiation of the epithelial cells shows great variations. Various stages 
of cell development may be present in one tumor. The final stage, that of the 
mature secreting ameloblast, however, is never reached. The cells approach 
the morphology of the latter and even develop a homogeneous zone between 
them and the stroma, but they do not produce enamel. The presence of den- 
tine is considered necessary for the enamel formation, and if enamel and den- 
tine form the tumor becomes an odontoma. 
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1. Simple Ameloblastoma.—The ameloblastoma, known in the older litera- 
ture as adamantinoma, and also described as adamantoblastoma, presents many 
histologic variations. 





Fig. 2.—Ameloblastoma. Masses of stellate cells. 


~ 
~ 





Fig. 3.—Ameloblastoma. Masses of undifferentiated cells lined by cuboidal cells. 


The primitive type of ameloblastoma is made up of masses of cells of low 
differentiation (Fig. 2). In some instances, they are bordered by cells of 
cuboidal form, resembling the outer layer of the enamel organ (Fig. 3). 
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Cords of cells may develop resembling those given off the dental lamina 
(Fig. 4). These may terminate in buds which develop into small follicles re- 
sembling the early stage of the enamel organ (Fig. 5). 

Plexiform arrangement of cords with differentiation of the cells is due to 
higher degree of organization associated with a higher degree of differentia- 
tion. This ameloblastoma is made up of a ramifying network of these cords, 
which are lined by cuboidal or cylindrical cells containing in the center cells 
of a more primitive type (Fig. 6). 





Fig. 4.—Ameloblastoma. Epithelial cords such as those given off the dental lamina. (Low power.) 





Fig. 5.—Ameloblastoma. Follicles resembling the early stage of the enamel organ. (High power.) 


Follicles may form which resemble the more mature enamel organ. Here 
we find a still greater degree of organization associated with a high differentia- 
tion of the cells. The follicles are often lined by cylindrical cells and contain 
stellate cells in the center (Fig. 7). 
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Follicles may contain cysts, so-called microcysts, which are produced by 
degeneration of the stellate reticulum and the accumulation of intercellular 
secretion. or material presenting colloid degeneration (Fig. 8). The walls of 





Fig. 6.—Ameloblastoma, plexiform type. Cords show higher degree of differentiation than 
those in Fig. 4. 





Fig. 7.—Ameloblastoma. Follicles showing advanced cell differentiation. Cylindrical cells line 
the periphery; the center contains stellate cells, 
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Ameloblastoma, acanthoma type. Some follicles contain squamous cells, others micro- 
cysts. 


Fig. 9.—Ameloblastoma, acanthomatous type. Note epithelial pseudopearls. 
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these cysts often are thicker than those of the ordinary follicles, being made 
up of several layers of cells which almost take on a stratified arrangement. 

Acanthomatous changes in the follicle are often found in the central part 
and are considered a sign of greater local malignancy. The stellate cells in 
the center are replaced by squamous cells (Fig. 8) and show a tendency to 
form epithelial pearls (Fig. 9). 





Fig. 10.—Adenoameblastoma. Note adenomatous structures. 





Fig. 11.—Melanoameloblastoma. (Courtesy Colonel J. L. Bernier, Armed Forces Institute of 
Pathology, Washington, D. C.) 


2. Adenoameloblastoma.—The epithelium, because of its potential ability 
to form dental as well as glandular structures, may differentiate into glandular 
tissue. Tumors showing this tendency are named adenoameloblastomas. 
Cases have been described by Dreibladt (1907), Simmons (1928), and Thoma 
(1919). They are recorded under the names pseudoadenoma adamantinum, 
adenoid adamantinoma, and adenoadamantoblastoma. 
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The tumor generally presents follicles such as occur in an ordinary amelo- 
blastoma, as well as acini and glandular duct formations (Fig. 10). 

3. Melanoameloblastoma.—This is a very rare tumor in which some of the 
epithelial cells contain pigment. Extracellular deposits also occur. The tu- 
mor may show a bluish-black discoloration. Mummery and Pitts (1926) de- 
scribed a case. There are also three cases in the Registry of Dental and Oral 
Pathology of the Armed Forces Institute of Pathology in Washington, D. C. 
A photomicrograph of one of these cases is shown in Fig. 11. The halo around 
the follicles is a characteristic feature denoting a mild mesenchymal reaction. 
Most melanoameloblastomas occur in infants and appear to be benign. 


II. Mesenchymal Odontogenic Tumors.—In this group the mesenchymal 
tissue which enters in the formation of a tooth becomes neoplastic. This gen- 
erally does not interfere with odontogenesis. The tooth from which the tumor 
forms may erupt normally. The development may occur early from the tissue 
of the dentine papilla, or later from the dental follicle or periodontal mem- 
brane. Thus, an odontogenic fibroma or odontogenic myxoma may form, or 
a malignant tumor, the odontogenic fibrosarcoma. If calcified tissue is formed 
a cementoblastoma or dentinoma results. 

The inductive reaction on the epithelium is absent since no epithelium is 
present in the tumor, although epithelial cell rests which do not proliferate 
may be seen. 

The proliferation of the mesenchymal tumor cells continues indefinitely un- 
less intercellular substances are produced and the activity of the cells becomes 
exhausted, as in the ease of a cementoma. 

The organization of the cells may not even approach that seen in tooth 
formation, although in tumors producing intercellular substances, incomplete 
organization may oceur and dentine or cementum, if laid down, may resemble 
more or less the normal structure. 

The differentiation of the cells also varies. Low differentiation produces a 
myxoma, higher differentiation, a fibroma, and in still higher differentiation, 
odontoblasts and cementoblasts result, producing intercellular substances. 

Low differentiation with rapidity of growth, recognized by frequent mi- 
toses, results in a malignant tumor, the odontogenic fibrosarcoma. 


1. Odontogenic Fibroma.—This tumor, forming from the mesenchymal 
part of the tooth germ, may be found in the subapical part of the jaw sur- 
rounding the root of a tooth (see Thoma’s Oral Pathology, ed. 3, page 1299), 
or it may involve a much larger section of the jaw (see Thoma’s Oral Surgery, 
vol. II, page 1261): It may be distinguished from a central fibroma of osteogenic 
derivation or an ossifying fibroma by the fact that cementicles (Fig. 12) rather 
than bone trabeculae are produced, and in rare cases dentine may be formed 
(Fig. 13). 

The fibroma forming cementicles may develop into a cementoblastoma and 
ultimately into a cementoma, while the fibroma depositing dentine may become a 
dentinoma. 
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In the odontogenic fibroma, the cells proliferate without interference. 
They may remain undifferentiated or develop into fibroblasts producing 
collagen fibers. Occasionally cementicles or osteodentine may form as cells 
differentiate into cementoblasts or odontoblasts. 





Fig. 12. Fig. 13. 


Fig. 12.—Odontogenic fibroma with formation of cementicles. 


Fig. 13.—Odontogenic fibroma with formation of dentine. (Courtesy, Dr. H. M. Gold- 
man, Boston, Mass.) 





Fig. 14.—Cementoma, nodular type. 


Cementoblastoma: In the cementoblastoma, the differentiation of the mes- 
enchymal cells into secreting cementoblasts is the main feature. These pro- 
duce a cementum which may resemble the primary or secondary type. The 
former is lamellated; the latter contains cement corpuscles. It may be de- 
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posited in the form of nodules which become fused or trabeculae resembling 
bone, depending on the degree of organization of the formative cells. The 
cellular proliferation may cease due to exhaustion and degeneration of the 
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Fig. 15.—Odontogenic myxoma. X-ray film showing tumor arising from an unerupted 
first premolar. (Courtesy, Department of Oral Surgery and Oral Pathology, Mt. Sinai Hos- 
pital, New York.) 





Fig. 16.—Odontogenic myxoma. Photomicrograph of tumer shown in Fig. 15. (Courtesy, 
Dr. Lester Cahn, New York.) 

cells so that only seant connective tissue remains around and between the 

deposited calcified masses (Fig. 14). In this stage, the tumor is named ce- 


mentoma. 
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Dentinoma: A dentinoma may form in a similar manner, although gen- 
erally dentine is found only in the odontoma. A pure dentinoma of large di- 
mension with no other dental tissue present has not been reported to date. This 
probably is the reason for the general belief that dentine formation is dependent 





Fig. 17.—Roentgen film of odontogenic fibrosarcoma arising from dental follicle of a mandibular 
third molar. 





Fig. 18.—Odontogenic fibrosarcoma shown in Fig. 16. 


on the presence of enamel. Fig. 13 shows independent dentine formation in an 
odontogenic fibroma. A case of dentinoma forming over the occlusal surface 
of an unerupted tooth was reported by Stafne (1943). 


2. Odontogenic Myxoma.—The association of jaw myxomas with missing 
or retained teeth, and the difference in behavior of this tumor in the jaws from 
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those in other parts of the skeleton are the reasons why Thoma and Goldman 
(1947) believe that it is derived from odontogenic mesenchymal tissue rather 
than from the precursor of the osteoblast. Even if one regards the myxoma as 
a degeneration of a connective tissue tumor, the odontogenic myxoma may 
still be considered an odontogenie fibroma, one that has undergone myxomatous 
degeneration. The tumor contains stellate and spindle-shaped cells and is 
characterized by the interstitial deposit of a basophilic substance. Sometimes 
collagen fibers are abundant, and the tumor is spoken of as a fibromyxoma. 
Several cases were described by Thoma and Goldman (1947). A very good 
case was obtained from Dr. Lester Cahn, of New York. It shows the relation- 
ship to the tooth from which it originated (Figs. 15 and 16). 


3. Odontogenic Fibrosarcoma.—The mesenchymal cells of the odontogenic 
apparatus may develop a malignant tumor, a fibrosarcoma. In such eases the 
tumor is made up of large immature mesenchymal cells with numerous mitotic 
figures. The tumor may arise from the dentine papilla, as well as from the 
dental follicle at the root or crown part of the developing tooth. A case of a 
fibrosarcoma arising from the coronal part of the dental follicle of an un- 
erupted third molar, has been reported in Thoma’s Oral Pathology, ed. 3, 
page 1310, and is reproduced in Figs. 17 and 18. 


III. Mixed Oodontogenic Tumors.—These tumors are made up of neo- 
plastic tissues derived from both germ layers that enter into tooth forma- 
tion. In the so-called soft odontoma the cells have developed to produce 
soft dental tissue only, while in the calcifying odontoma immature cells which 
proliferate, as well as highly differentiated cells that produce the matrix for 
calcified structures, are found. The former are frequently overlooked, but they 
are important because they cause enlargement of the tumor mass and are re- 
sponsible for reeurrence after incomplete removal. The mature odontoma repre- 
sents the final stage of the mixed odontogenic tumor in which all active neoplastic 
tissue has become exhausted, and the cellular elements have been reduced to 
encapsulating stroma. 

The inductive activity in the mixed odontogenic tumor is active to a marked 
degree, since the odontoma presents the closest resemblance to the morphologic 
structures of a tooth. These tumors, however, cannot be explained completely 
on a basis of inductive reaction alone. 

Proliferation of a neoplastic type affeets not only the epithelial component 
but also the mesenchymal cells, which is proved by the oecurrence of types in 
which the mesenchymal parts form a sarcoma. Proliferation is greatest in the 
soft odontogenic’ mixed tumors, but it is important to recognize that in the cal- 
cifying odontomas proliferation may continue. I believe this is not generally 
recognized. It should also be remembered that while the epithelium may be the 
main factor in the enlargement of the tumor, the mesenchymal part may play 
just as important a role. An example is the calcifying odontoma in which a sar- 
coma develops from the mesenchymal tissues, as in the case of the odontoamelo- 
blasto-fibrosareoma of Kendrick and Boyle, deseribed later herein. 
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Differentiation of both the epithelial and mesenchymal cells is arrested in 
the soft odontoma, while it reaches a maximum in the calcifying odontoma, re- 
sulting in the production of large masses of calcified tissue. 


Organization varies greatly and therefore in some cases the tumor consists 
of an irregular mass of calcified tissue, while in others a conglomerate of recog- 
nizable toothlike structures is produced. 

The following types of mixed odontogenic tumors may be distinguished : 


1. Ameloblastofibroma.—This is a soft odontogenic mixed tumor in which 
there is marked proliferation of both the epithelial and the mesodermal elements. 
The epithelial component is less prominent than in the simple ameloblastoma, 
and generally is less differentiated. Cords and strands of undifferentiated epithe- 
lial cells are found, and there is little evidence of organization of the cells. The 
mesenchyma is more abundant than the epithelium and forms the bulk of the 
tumor. One has the impression that it suppresses the epithelial tissue or that 
the latter plays a secondary role. Of the tumors encountered, many are very 
cellular (Fig. 19), but in other instances the mesenchymal cells become more 
mature, forming coarse collagen fibers (Fig. 20). The ameloblastofibroma is 
generally encapsulated and therefore is less likely to recur than the simple 
ameloblastoma. 

2. Ameloblastohemangioma.—This is a mixed odontogenic tumor in which 
ameloblastic epithelium is combined with a hemangioma. Ewing (1931), Kiihn 
(1932), Oesterreich (1936), and Aisenberg (1950) described such tumors. The 
neoplastic epithelium forms follicles and surrounds endothelial-lined blood- 
filled spaces (Figs. 21 and 22). 


3. Ameloblastosarcoma.—This is a rare malignant form of the soft mixed 
odontogenic tumor. It presents an ameloblastofibroma in which the mesenchy- 
mal cells have retained their embryonic appearance and developed malignant 
characteristics. Krompecher (1918) reported a case in which the mesenchy- 
mal component was a spindle cell sarcoma causing extensive local invasion. 
Similar cases were reported by Papadimitrion (1928), Korte (1929), and 
Wigdortschink (1932). Heath (1887) reported a case which recurred after 
excision, and produced a metastasis to the head of the humerus, where it was 
diagnosed as a “round-cell sarcoma.” 

4, Ameloblasto-odontoma.—In this variety, which also may be spoken of as 
a ealeifying mixed odontogenic tumor or an odontoblastoma, some of the epi- 
thelial and mesenchymal cells become more highly differentiated, secreting 
intercellular dental substance. Other epithelial cells, however, remain un- 
differentiated and retain their ability to proliferate and to extend the tumor 
(Fig. 23). The highly differentiated cells form dental structures, and as new 
cells develop to maturity, they add to the size of the calcified component. The 
latter consists of enamel, dentine, and cementum, and may resemble, as far 
as organization of the tissues is concerned, any of the odontomas to be de- 
seribed. - 
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Fig. 19.—Ameloblastofibroma, cellular type. 
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Fig. 20.—Ameloblastofibroma. Formation of collagen fibers. 
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Fig. 21.—Ameloblastohemangioma. (Courtesy, Dr. M. S. Aisenberg, Baltimore, Md.) 





Fig. 22.—Ameloblastohemangioma. (Courtesy, Dr. J. Ewing, New York.) 
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_ Fig. 23.—Ameloblasto-odontoma. Odontoma with proliferation of neoplastic epithelium 
arising from remnant of the enamel organ of a small tooth. Higher magnification of epi- 
thelium is shown in Fig. 6. FE, Space where enamel was lost during decalcification. 





Fig. 24.—Detached components of a compound composite odontoma. 
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5. Odontoma.—The odontoma is formed by highly differentiated secreting 
odontogenic cells. It is the end result of the calcifying mixed odontogenic 
tumor, the stage in which the growth of ‘the tumor cells has become exhausted. 
The undifferentiated epithelial cells have all been converted into secreting ones 
and there are no cells left which have the power to proliferate and cause ex- 
tension of the tumor. The secreting epithelial cells, where they have com- 
pleted their function, become reduced to a lining membrane which has the 
characteristics of Nasymth’s membrane. The mesenchymal cells produce a 
fibrous capsule which attaches the mass to the bone as does the periodontal 
membrane of the normal tooth. 

The composition of the odontoma is dependent upon the method of pro- 
liferation of the odontogenic epithelium and the grade of organization of the 
tumor cells. 


Compound odontoma: If the epithelial sprouts form a number of follicles 
and the cells of each organize to form a tooth, a large number of more or less 
rudimentary teeth result, through the interaction of the epithelial and mes- 
enchymal components. These denticles are held together by fibrous tissue; 
the mass is known as a compound odontoma (Fig. 24). 





Fig. 25.—Complex composite odontoma. 


Complex odontoma: If, on the other hand, the organization of the epithelial 
cells is less complete, then the deposited intercellular tissues, enamel, dentine, 
and cementum form calcified structures, the arrangement of which bears no 
resemblance to the anatomic form of a normal tooth. The remaining mes- 
enchymal component again forms the supporting structures which contain 
blood vessels, and the membrane encapsulating the mass. This encapsulation 
may be incomplete and the odontoma may become attached to the adjacent 
bone. This type of tumor is known as a complex odontoma (Fig. 25). 














PATHOGENESIS OF ODONTOGENIC TUMORS 1279 


6. Odontoameloblastosarcoma.—In this tumor some cells have reached a 
high differentiation producing calcified tooth substance in one form or an- 
other, while other cells remain immature, as in the ameloblasto-odontoma. The 
mesenchymal cells, however, show evidence of malignant characteristics. A 
case demonstrating this phenomenon was kindly put at my disposal by Dr. 
V. b. Kendrick, of Charlotte, N. C. The tumor was sectioned and diagnosed 
by Dr. Paul E, Boyle, of the University of Pennsylvania. He found at the 


a 


a 





Fig. 26. Fig. 27. 
Figs. 26 and 27.—Odontoameloblastosarcoma. Fig. 26 shows the epithelial component of 
the tumor. Fig. 27 shows the mesenchymal part which has developed into a sarcoma. 
(Courtesy, Drs. V. B. Kendrick, Charlotte, N. C., and P. E. Boyle, University of Pennsylvania, 
Philadelphia. ) 
periphery small denticles with characteristic dentine and enamel, while the 
bulk of the soft tissue component showed epithelial follicles (Fig. 26) sur- 
rounded by sarcoma arising from the mesenchymal cells (Fig. 27). The tumor 
therefore represents an odontoma combined with an ameloblastosarcoma. 


Summary 
The pathogenesis of the odontogenic tumors has been described. This 
served as a basis for the classification of these tumors as presented by Colonel 
Joseph Bernier, Dr. Henry M. Goldman, and me at the meeting of the Ameri- 
ean Academy of Oral Pathology in Washington, D. C., May 27, 1950. 
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THE USE OF MERCUROUS CHLORIDE IN ROOT CANAL THERAPY 





Mitton J. Waas, D.D.S., HApponFie.p, N. J. 





OME. years ago, I was perusing the pages of the Dispensatory of the United 
S States, twenty-first edition (1926) when suddenly I received a startling 
mental impact. Under the uses of mercurous chloride I read that ‘‘weight for 
weight mereurous chloride is equal to corrosive sublimate’’ in antiseptic value. 
The quotation appears on page 559 and is in turn a quotation from an article 
by Schamberg and Kolmer in the Journal of the American Medical Association, 
volume 62, pages 1950-1965, 1914; volume 64, page 618. 

For a number of years before that, I had been cogitating the possibility 
of utilizing the oligodynamic properties of finely divided metallic powders in 
root canal therapy. Here at last was a tangible lead. After a conference with 
Dr. Kolmer, he suggested carrying on a bit of research in his laboratory. 

Kindly bear in mind the foregoing quote: ‘Weight for weight mercurous 
chloride is equal to corrosive sublimate,’’ because the following quotations are 
from the pages of the United States Dispensatory: “Externally it is used for 
a dusting powder in various infections of the eye, and venereal ulcers, and in 
the form of an ointment in various uleerated conditions of the nasal or other 
mucous membranes’’; ‘‘ Relatively non-irritant to mucous membranes.’’ Here 
is a metallic salt powerful enough to be used as a routine prophylactic against 
venereal infections by our United States Armed Forces and yet mild enough 
to be used in the human eye. 

Readers are familiar with the fact that many widely used antiseptic solu- 
tions today are mereurophen, Metaphen, Merthiolate, and Mercresin. All of 
these are organie mercurials. In all such organic mercurials, the binding of 
the Hg is quite firm. It may be attached to the carbon of the ring as well as 
the —COOH, acid radical group as indicated by the structural formula of 


mereuric¢ salicylate : 


OH ~~ OH - OH 
4» co, 4~ coo 4~ woo Hg, 
VY |v V/ 

g 


This shows that mercury has a chemical affinity for the carbon of the 
benzene nucleus. It combines also with one or more carbon atoms contained 
in the amino acids of the proteins. It seems likely that the large organic 
radicals, combined with Hg, do not attack tissue cells as violently as the in- 
organic salts. However, we may conceive that, in contact with organic matter, 

1281 











1282 MILTON J. WAAS 


organic mercurial compounds are gradually formed and these penetrate into 
bacterial cells and thus exert a protracted antiseptic effect in contrast to the 
fleeting action of other antiseptics, as iodine. Their bacteriostatic action is 
profound, but their bactericidal effect is poor. 

Mercurous chloride or calomel with the formula Hg, Cl, has Hg to 84.98 
per cent and Cl to 15.02 per cent. It is a white, odorless, heavy powder in- 
soluble in water, alcohol, or ether. Protein in the body may combine with 
calomel. 

Clinical Use of Hg, Cl, in Root Canal Therapy 

When I satisfied myself after a series of laboratory tests that mercury 
had the greatest antiseptic value of any of the metals, and when I had been 
assured by competent medical authorities that, used as I had outlined, it 
could have no injurious systemie effects, I proceeded to test its use in clinical 
practice. 





Fig. 1. Fig. 2. 


At first, those teeth which would otherwise have to be extracted were 
selected. We are still using it only in the most desperate cases, as we have 
learned to our sorrow that the entire structure of the tooth in which it is 
used gradually takes on a dark slate-blue color. 


This merely emphasizes the fact of its complete penetration throughout 
the entire structure of the tooth. A number of anterior teeth had to be replaced 
with jacket crowns before we became aware of this ultimate co'or reaction. 
We therefore resort to its use only in posterior teeth at this time. 


Method of Use of Hg. Cl, in Root Canal Therapy 


In those eases in which there is an unfavorable prognosis, after the usual 
meticulous care in opening and sterilizing the root canal or canals, a thin 
chlorobenzoin Hg, Cl, solution is used to flood the canals and gutta-percha cones 
are used to complete the root canal filling. 

The Hg, Cl, powder, due to its weight, rapidly settles to the bottom of 
the chlorobenzoin solution and must be constantly agitated by an assistant 
during the operation. On occasion, the canal is flooded with the mixed solution 
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and a sterile root canal plugger dipped into Hg, Cl, powder until the canal 


is completely filled with the powder. Such a eanal filling is completely in- 
soluble. It is covered by cement and the tooth restored as may be indicated. 


Fig. 3. Fig. 4. 





Fig. 9. Fig. 10. 


A few eases are described here as evidence of results of such treatment. In 
a large series so treated, none has been lost, to our knowledge. 
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Case 1—Mrs. M. Fig. 1 shows root canal filled Dec. 26, 1935, with 
Hg, Cl, as described. Fig. 2 was made Jan. 9, 1947. It shows the result after 
twelve years: 

Case 2.—Miss L. F'., aged 16. Fig. 3 was taken when the patient was 
first seen. Extraction of the tooth was advised Nov. 16, 1945. The parents 
insisted that an attempt be made to save the tooth. The canals were there- 
fore opened and filled with chloropercha and gutta-percha by my associate. 
Fig. 4 was taken May 6, 1946, as a check on the condition. Extraction was 
again advised, but the parents insisted that I retreat the patient myself, in 
an attempt to save the tooth. I did this and the canals filled with Hg. Cl. 
as deseribed. Fig. 5 was taken Feb. 5, 1947, and Fig. 6 was taken Sept. 7, 
1949, showing the improvement to date in a type of case that might be 
described as moribund. 


Case 3.—Mr. W. L. H. Fig. 7 was taken when the patient was presented 
on Jan. 31, 1945. Fig. 8 was taken on March 12, 1945. Fig. 9, taken on 
Aug. 10, 1945, shows improvement in the periapical condition, and Fig. 10, 
taken on Feb. 27, 1947, shows complete lamina dura reformed. 

This report is the result of mature consideration of a method tested for 
many years. The information regarding the method of action of the mer- 
eurials as outlined was supplied by Jens Christenson, M.D., D.D.S. 
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Professional News Items 





Meeting of New York Institute of Clinical Oral Pathology 


The New York Institute of Clinical Oral Pathology announces a meeting which will 
be open to the dental, medical, and allied professions in celebration of its One Hundred and 
Fiftieth Monthly Conference, to be held in Hosack Hall, The New York Academy of Medicine, 
2 East 103rd Street, on Monday evening, Oct. 29, 1951, at 8:30 P.M. promptly. 

For the occasion we have invited Dr. Hans Selye, Professor and Director of the Institute 
of Experimental Medicine and Surgery, University of Montreal, to be our essayist on the 
subject, ‘‘Role of General-Adaptation-Syndrome in Oral Pathology, With Special Reference 
to Hormone Treatment. ’’ 

TuHeEopoR BuiuM, D.D.S., M.D., Secretary. 





New York University College of Dentistry Extensive Courses 
in Periodontia and Oral Medicine 
The Periodontia Department of New York University College of Dentistry offers a 
one-year full-time and a two-year half-time course in periodontia and oral medicine which 
include adequate training in all phases of the subject including ample practical application. 
Those interested may apply to the Chairman of the Postgraduate Division, New York 
University College of Dentistry. 209 East 23rd St., New York 10, N. Y. 





American Academy of Dental Medicine Announces Midwinter Meeting 


The American Academy of Dental Medicine will hold its midwinter meeting and 
luncheon at the Hotel Statler in New York City on Sunday, Dec. 2, 1951, at 12:30 P.M. 
A business meeting will be held at 10 a.m. 

Round-table discussions on dentomedical subjects will follow the luncheon. All mem- 
bers and interested dentists and physicians are invited. For programs and reservations 
address: Dr, William M. Greenhut, National Secretary, 124 East 84th St., New York 
28, N. Y. 





International Academy of Oral Dynamics 


The International Academy of Oral Dynamics (Bite-Correction) will meet on Sunday, 
October 14, at 2:00 P.M. at our headquarters, 5510 16th St., N. W., Washington, D. C. This 
academy was organized at the A. D. A. meeting at Atlantic City last year. 

Anyone interested in learning more about this phase of dentistry should contact me at 
the address below, or Dr. Thomas H. Forde, at our headquarters. 

Clinics and refresher courses will be presented. 

JAMES J. GREEVES, D.D.S., 
Publicity Chairman, President-Elect, 
1801 K Street, N. W., 
Washington 6, D. C. 


Sixth Annual Meeting of The Academy of Oral Pathology 
Stevens Hotel, Chicago, February 3, 1952 


The program of this meeting will include discussions on the Physiology of Bone, Bone 
Behavior and Periodontal Disease, Dermatological Diseases Affecting the Oral Cavity, 
Studies of Oral Carcinomas, Dental Anomalies, and Gingival Enlargement. 

All interested dentists are welcome to attend the meetings. 

HAMILTON B. G. ROBINSON, 
Chairman, Publicity Committee. 





1285 











1286 PROFESSIONAL NEWS ITEMS 


Eighth Annual Dental Seminar 


Two hundred dentists, including top dental-medical researchers, will be in attendance 
at the Eighth. Annual Dental Seminar set for the Desert Inn, Palm Springs, Calif., Oct. 28 
through Nov. 1, 1951. 

Advance registrations, according to an announcement by Dr. Hermann Becks, seminar 
president, indicate a capacity turnout for the five-day study sessions. 

A Paradentopathies Workshop will be a major feature of the professional gathering 
this year, with the entire attendance divided into special study groups devoted to various 
phases of the problem. 

Included in the lecture-packed program, to be discussed and analyzed at the meeting, 
are the following important topics: 


Practical Physiological Lung Problems in the Sedentary Professional Man. 

Cancer of the Oropharynx and Respiratory System. 

The Role of Infection in Periodontal Disease. 

Etiological Factors in Periodontal Disease. 

Studies on the Defense Mechanisms of the Mouth and Mucous Membranes. 

Nutritional Disturbances in Childhood, With Particular Emphasis on the Celiac 
Syndrome and Pancreatic Insufficiency. 

The Ciinical Laboratory in a Children’s Hospital. 

The Structure and Properties of Tooth Surfaces as Studied by Optical and 
Electron Microscopy. 

Electron Microscopy of Dental Tissues, Including Enamel, Dentine, Cuticle, and 
Epithelial Attachment. 

Protein Deficiencies via Soil Deficiencies. 

Some New Concepts Concerning the Role of Sugar in Dental Caries. 

The Putrefaction of Proteins in Relation to Periodontal Disease. 


Seminar lecturers will participate in a round-table forum covering the application of 
the subjects studied to dental practice, which wiil conclude the 1951 sessions. 





Dental Division, Army Medical Service Graduate School, Army Medica] Center 
The schedule of special lectures, October, 1951, follows. 


10 October—1400-1700: Plastic Surgery of the Face. Dr. Kurt H, Thoma, Professor of 
Oral Surgery, Emeritus, and Brackett Professor of Oral Pathology, Harvard Uni- 
versity; Lecturer on Oral Surgery, The Graduate School of Medicine, University 
of Pennsylvania; Consultant in Pathology and Oral Surgery, First Army Area. 

24 October—1400-1500: Prevention of Dry Sockets, Dr. Harold W. Krogh, Consultant in 
Oral Surgery, Army Medical Center, 

25 October—1000-1200: New Drugs in Dentistry, Dr. Thomas J. Hill, Professor of Clinical 
Oral Pathology and Therapeutics, Schoo! of Dentistry, Western Reserve University, 
Cleveland, Ohio; Chairman, Council on Dental Therapeutics, A.D.A. 

5 October—1500-1700: Dr. Thomas J. Hill, Council on Dental Therapeutics, A.D.A. 

9 October—0830-1030: Legislation Affecting Dentistry, Dr. Daniel F. Lynch, Trustee, Amer- 
ican Dental Association; Consultant in Oral Surgery, Army Medical Center. 

31 October—1500-1700: Surgical Prosthesis, Dr. Walter H. Wright, Dean, College of Den- 
tistry, New York University; formerly Professor of Anatomy and Prosthesis, School 
of Dentistry, University of Pittsburgh. 

1 November—0900-1200: Dental Specialization, Dr. Walter H, Wright. 

Note: All lectures will be presented in Room 276, Dental Division, Army Medical Service 

Graduate School. 

A cordial invitation is extended to all interested persons to attend any or all of these 


bo 





to 





special lectures. 
Oscar P, SNYDER, 
Brigadier General, DC, 
Director, Dental Activities. 
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Collective Review 





CLINICAL PATHOLOGY OF THE TONGUE 


JULIUS SCHAFFER, D.D.S., New York, N, Y. 


HE oral mucosa, and particularly the mucosa of the tongue, is a barometer 

which, if correctly interpreted, gives valuable diagnostic information. At 
one time the appearance of the tongue was an important indication of the 
health of the patient ; today laboratory examinations have caused its usefulness 
to diminish.’’!*° 

But with the advent of more and improved laboratory tests and techniques 
there has also been a greater understanding of the role of the vitamins, hor- 
mones, minerals, and blood in the maintenance of body health, a wider and 
ever-growing record of clinical experience that places once again a premium 
on the ability of the clinician to see and be able to interpret the oral lesion 
and to understand its systemic and local relationship. 

The tongue is the most neglected organ within the zone of dental interest. 
This mobile and muscular organ is constantly within the dentist’s range of 
clinical vision, but few dentists pay any attention whatever to its function or 
make any attempt to observe whether the tongue is in a state of health or dis- 
ease. We grumble when cotton rolls are dislodged, lower dentures are lifted, 
disks are interfered with, and in general the feeling is that the tongue is a 
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nuisance. Yet, the function of teeth would be difficult if an active tongue were 
not present to help control and propel the bolus of food. The success of den- 
tures, particularly lower dentures, as substitute organs for mastication depends 
to a large extent on the muscular adaptability of the tongue in function. With- 
out the tongue, speech and taste would be impossible. 

The treatment for various disturbances of the tongue falls within the 
province of dentistry as well as that of internal medicine. Certainly the pa- 
tient with an underlying systemic condition having lingual manifestations needs 
the help of both of these specialties. The dentist must know more than teeth 
if he is to treat patients intelligently; the internist must know more about the 
mouth and its structures if he is to treat his patients intelligently. Intelligent 
medical and dental care includes proper direction for collateral treatment. 

It is my purpose to review the anatomy and structure of the tongue and 
to present a fairly comprehensive study of the morbidities that afflict the 
tongue. It is not possible to separate the tongue from the other oral struc- 
tures in describing certain pathologic entities, but | have attempted to con- 
fine myself to lingual diseases as much as possible and only the briefest men- 
tion is made of treatment, where it is felt that the information would be help- 
ful. 

Anatomy 


The tongue is a muscular organ covered with mucous membrane which is 
located in the floor of the mouth. Functioning as an organ of taste, speech, 
mastication, and deglutition, it is divided into anterior and posterior sections 
on the upper surface by a V-shaped groove (sulcus terminalis). The larger, 
anterior part (corpus linguae) belongs to the floor of the mouth, while the 
smaller, posterior part, or root (radix linguae), forms the anterior wall of the 
oropharynx. 

The inferior surface of the tongue is chiefly attached to the muscles of 
the floor of the mouth, from the hyoid bone to the mandible. Anteriorly and 
laterally the inferior surface of the anterior part (corpus linguae) is free and cov- 
ered with mucosa. The dorsum of the body of the tongue has a characteristic 
rough appearance due to the numerous small projections, the lingual papillae. 

There are five or six varieties of papillae with intermediate forms occur- 
ring. The filiform and conical papillae are most numerous and are arranged 
more or less distinctly in rows parallel with the V-shaped terminal sulcus. 
They are best developed toward the midline of the dorsum of the tongue in 
the posterior part. Their size varies from 1 to 3 mm. in length. 

The fungiform papillae are ‘‘toadstool’’-shaped, having an expanded free 
portion and a slightly constricted stalk of attachment. There are relatively 
few fungiform papillae scattered irregularly over the dorsum, and they are 
easily distinguished by their larger size and reddish color. The vallate (cir- 
cumvallate) papillae are conspicuous and usually number from seven to eleven. 
They are arranged in a V-shaped line parallel and anterior to the terminal sul- 
eus. They appear as short cylinders 1 to 2 mm. wide and somewhat less in 
height. Each papilla is surrounded by a fossa or groove into the bottom of 
which open ducts of the serous glands. On the side of the fossae are the taste 
buds. 

The foliate papillae are few in number (five to eight), and are really 
parallel transverse or vertical folds of mucosa along the lateral margins of 
the posterior portion of the body of the tongue. 

The free inferior surface of the tongue is covered by a thin, smooth mu- 
cosa. In the median line, the lingual frenum connects the tongue with the floor 
of the mouth and the mandible. On each side of the inferior surface there is a 
fringed, irregular fold, the plica fimbriata, extending from near the apex back- 
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Fig. 1.—A, Inferior surface of the tongue (Morris, H.: The Blakiston Company, 1942.) 


B, Floor of the mouth. (Massler, M., and Schour, I.: American Dental Association, 1946.) 
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ward and approximately parallel with the lateral margin of the tongue. Be- 
tween the frenum and plicae, the lingual veins are visible on each side beneath 
the mucosa. 

With the tongue elevated, the sublingual folds, ending medially in two 
little eminences on each side of the frenum, are observed. At the apex of these 
lingual earunculae is the opening of the duct of the sublingual salivary gland. 

The base or root of the tongue is actually part of the pharynx and presents 
a warty, irregular appearance because of the underlying masses of lymphoid 
tissue (lingual follicles) which collectively form the lingual tonsil. 

The tongue has three types of glands. The mucous glands are most 
numerous, and are spread over the entire surface of the root of the tongue, 
extend anteriorly along the posterior portion of the lateral margin of the 
tongue, and also are found in small areas in or near the midline in front of the 
vallate papillae. Their ducts open onto the surface of the tongue and, in many 
cases, into the erypts of the lingual follicle. It is surprising that more mucous 
eysts are not found in connection with them, although they are common on 
the lip and check. They are retention cysts in which the duct has become 
blocked, and the glandular tissue breaks down and distends to eyst forma- 


tion. 





Fig. 2. Fig. 3. 


‘ig. 2.—Cutaneous horn—a proliferation of the papillae. (New York Institute of Clinical 
Oral Pathology, Inc.) 
: Fig. 3.—Enlarged fimbriae of the tongue. (New York Institute of Clinical Oral Pathology, 
nc.) 








In the region of the vallate papillae and in the small] lateral area of the 
foliate papillae (taste buds) are the serous glands (of von Ebner) which have a 
watery secretion. On the inferior surface of the tongue, on either side of the 
frenum near the apex, are the anterior lingual glands (glands of Nuhn or 
Blandin). Each is about 15 mm. in length and composed of a group of 
racemose glands with about five very smal] ducts opening onto the surface 
between the anterior portions of the plicae fimbriatae. 
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Fig. 4.—A, Dorsum of the tongue. (Massler, M., and Schour, I.: American Dental Asso- 


ciation, 1946.) B, Transverse section through the left half of the tongue. (Morris, H.: The 
Blakiston Company.) 
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The anterior lingual glands are deeply placed and are covered not only 
by mucosa but also by some of the longitudinal muscle fibers of the tongue. 
These glands are of the mixed type and contain both serous and mucous tissue, 
though chiefly mucous. A retention cyst of this gland is called a ranula, as 
it resembles a frog’s belly. Ranula is a loose term applied to cystic swellings 
of the floor of the mouth.*7 They arise in the salivary glands and in the mu- 
cous glands of the floor of the mouth. 

The muscles of the tongue are both extrinsic and intrinsic. The tongue is 
separated along its longitudinal axis by a fibrous connective tissue septum 
extending from the apex to the root. The extrinsic muscles extend into the 
tongue from without and are the hypoglossus, chondroglossus, genioglossus, 
styloglossus, and palatoglossus. 

The intrinsic muscles are the superior longitudinal, which is a superficial 
muscle extending from the base to the apex directly beneath the dorsal mucosa 
and attached to the mucosa, the inferior longitudinal, which is composed of 
two muscle bands extending from the base to the apex on the inferior surface 
of the tongue, and the transverse muscle, which consists of fibers passing 
transversely between the superior and inferior longitudinal muscles. The 
fibers arise from, or pass through, the lingual septum and are attached to 
the mucosa of the dorsum and lateral margins of the tongue. 





Fig. 5.—Ranula of the tongue. (New York Institute of Clinical Oral Pathology, Inc.) 


The vertical muscle is composed of fibers which interlace with the extrinsic 
and intrinsic muscles and pass from the mucosa of the dorsum to the mucosa 
of the inferior surface of the tongue. 

The attachment of the tongue at one end and the intrinsic musculature of 
the tongue permit the tongue to change its shape and size swiftly and readily. 
Only in speech is the tongue irreplaceable, since patients from whom the en- 
tire tongue has been cut can masticate and swallow food by the action of the 
floor of the mouth and cheeks, 
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The lingual arteries and veins are the principal blood vessels. The lingual 
veins carry the blood from the tongue to the internal jugular vein. Although 
the lymphatic system of the tongue is divided and grouped for the purposes of 
study and description, the flow does not necessarily follow these pathways. 
The lingual tissues, like most other soft tissues, are a sponge-work of small 
lymphatie vessels which communicate fully in every direction.** In disease the 
normal flow is modified at once. Some lymphatics become blocked, some de- 
stroyed, and others are widened to carry on the drainage of the area. This 
explains why when there is disease on one side of the tongue, occasionally the 
lymphaties of the opposite side of the neck as well as the diseased side are 
affected. The lymphaties empty chiefly into the superior deep cervical lymph 
nodes. 





€) Submental 
Submaxillar y— node 
nodes 


Deep Cervical 
nodes 


Fig. 6.—Lymphatic drainage of the tongue; path of spread of infection and carcinoma to 
regional lymph nodes. (Sarnat, B. G., and Schour, I.: The Year Book Publishers, Inc., 
1950.) 


In surgical procedures which involve the tongue, its blood supply is an im- 
portant consideration. The lingual artery is often ligated in cases of trauma, 
or to prevent hemorrhage. 

Cysts of the submaxillary and lingual glands, usually seen as swellings 
under the tongue, lie between the tongue and the mylohyoid muscle. In re- 
moving these cysts, care must be taken to control bleeding, because of the close 
proximity of the lingual artery. 

Varices of the lingual vein are occasionally seen during the examination 
of the mouth. They present a bluish distention about 5 mm. in length and are 
asymptomatic. If this condition is first seen by a patient, it may accentuate 
a latent eancerophobia. 

Sublingual varices (phlebectasia linguae) are not tumorous and are fre- 
quently observed in mitral heart disease and in emphysema (which produces 
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marked cyanosis and increased venous pressure). The presence of a sub- 
lingual varix should be suggestive of one of these diseases. Varices are ac- 
quired, and are not, like angiomata, congenital lesions. 


The motor nerve is the hypoglossal nerve which supplies the intrinsic 
and all the extrinsic muscles except the palatoglossus (which is supplied from 
the pharyngeal plexus). The sensory innervation is the lingual nerve, a branch 
of the mandibular division of the trigeminal cranial nerve, and supplies the 
sense of touch; the lingual branches of the glossopharyngeal (nerve of taste) 
which are distributed to the root of the tongue, including the vallate and 
foliate papillae; and the superior laryngeal branch of the vagus which sup- 
plies a small area of the root of the tongue near the epiglottis. 


There are certain anatomic variations which are considered within healthy 
limits. There may be additional mucous glands occurring along the margins 
of the tongue. A forked tongue, which is normal in some animals, is a rare 
congenital anomaly. The tongue is split in the midline, and may be associ- 
ated with median cleft or median maldevelopment of the mandible. A pa- 
tient was seen who, on visual inspection, appeared to have a bifid tongue; 
questioning disclosed a history of an auto accident that caused this unusual 
condition. 

Serotal or fissured tongue is a congenital malformation affecting the dor- 
sum of the tongue. There are deep furrows, one extending anteroposteriorly 
and others laterally over the entire surface. This anomalous condition can be 
differentiated from a pathologie condition by observing the papillae. In the 
scrotal tongue the papillae will extend into, and completely cover, the mucosa 
of the furrow. In a pathologic condition causing deep fissures, the depth of 
the fissures will be denuded of papillae. Occasionally, a hypertrophy of the 
filiform papillae causes a ‘‘hairy’’ tongue. 

The V-shaped arrangement of the vallate papillae is typical, but quite 
frequently a Y-form (with two to four papillae in the midline forming the stem 
of the Y) is seen. This Y-form seems to predominate in the Negro race. 


In ‘‘tongue-tied’’ individuals the frenum is abnormally short, and this is 
called ankyloglossia. Complete ankyloglossia is due to a fusion of the tongue 
to the floor of the mouth. There are various degrees of shortness of the 
frenum, and, depending upon its limiting power on the free movement of the 
tongue, it may cause speech defects. True ankyloglossia is rare.* If the 
tongue can be drawn forward over the teeth or alveolar border by finger 
traction, the condition is not true ankyloglossia. Prinz and Greenbaum” feel 
that only in true ankyloglossia should the frenum be divided. 


Hypermobility of the tongue is due to an abnormally long frenum. The 
limiting function of the frenum is not present, and the tongue may slip back 
into the throat and occlude the air passage. A few deaths have been recorded 
of suffocation caused by the tongue closing off the laryngeal orifice. This 
hypermobility of the tongue may follow the division of the frenum, either by 
cutting so deeply as to result in an abnormally long frenum, or by ulceration 
and destruction of the frenum following surgery. 

An uncommon abnormality of the tongue is the occurrence of a lingual 
thyroid. In this condition, for some unknown reason, the anlage of the thy- 
roid gland, which arises in the region of the base of the tongue, fails to mi- 
grate, or migrates incompletely. The symptoms are not characteristic, and 
arise merely from pressure in dysphagia, dysphonia, and dyspnea. The lesions 
are usually small, round, hemispherical masses protruding into the pharyngeal 
fossa. Removal of these masses may produce hypothyroidism. They fre- 
quently respond to iodine and thyroid medication. 

















COLLECTIVE REVIEW 1295 





Fig. 7.—Ankyloglossia. 





A. C. 


Fig. 8.—A, Fissured tongue. (New York Institute of Clinical Oral Pathology, Inc.). 
B, Fissured tongue. (New York Institute of Clinical Oral Pathology, Inc.). C, Geographic 
tongue with fissuring. Lesions are on the tip of the tongue. 
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Prinz and Greenbaum® suggested a specific name of ‘‘grooved tongue”’ 
for the furrowed, cracked, fluted, or scrotal tongue. They said that any tongue 
having on its dorsal surface, in addition to its normal median raphe, congenital 
symmetrical or semisymmetrical folds or cracks should be designated as 
‘*erooved tongue.’’ Grooved tongue (lingua plicata) is a congenital anomaly 
and rarely causes any pain or other symptoms. It is often associated with 
‘‘wandering rash’’ (geographie tongue). It is quite possible that the furrows 
on the tongue predispose to inflammation as a direct result of the mechanical 
retention of food debris. 


Sense of Taste.—The taste organ consists of an aggregate of minute epi- 
thelial bodies, the taste buds, situated mostly in the epithelial covering of the 
tongue. The commonest location is on the walls of the vallate papillae, but 
they are also plentiful on the foliate papillae and occur sparingly on the 
fungiform papillae, soft palate, and epiglottis. Although the taste bud is a 
specialized part of the oral stratified epithelium, the entire region of mucous 
membrane innervated by the sensory nerves seems to be sensitive to taste 
stimuli, rather than the taste bud areas alone. The sensory nerve of taste for 
the posterior third of the tongue is the glossopharyngeal, and the chorda 
tympani division of the sensory root of the facial nerve for the anterior two- 
thirds of the tongue. 

Loss of taste may be caused by numerous conditions. Assuming that there 
is no local abnormality, a complete loss of taste would indicate bilateral in- 
volvement including both of the nerves which supply taste fibers to the mouth 
(seventh and ninth cranial nerves). 

Age is an important factor in aberrant taste. From the age of 50 to 70 
years the physiologic function of the taste buds deteriorates, the amount of 
saliva decreases, the incidence of the use of dentures is high, a confusion of 
taste may occur, and a climacteric origin is possible. 

Locally, the nerve endings may be irritated and numbed by smoking, 
drugs, or by a low-grade inflammation (such as is present in vitamin B com- 
plex deficiencies), from diet, or pernicious anemia. 

There are many conditions, including general or regional infections and 
disease, which can cause an altered taste, or oral dryness, but without a com- 
plete loss of taste. The mental causes, other than the climacteric and those due 
to age, could inelude a situational neurosis, or actual hysteria. 

Early therapy consists of checking the diet, gastric acidity, and drug 
habits of the patient, the use of a bland mouthwash, the elimination of all 
irritants, and the oral administration of 50 mg. of niacin for two or three 
weeks. If the condition is not better at the end of this time, consultation with 
an endocrinologist and/or a psychiatrist is indicated. 

Taste aberrations may also result from secretions or accretions, from 
infections of the upper and lower respiratory tract, from a fault in sensory 
reception, conveyance, and interpretation, and from an association-memory 
cause. 

In studying the quantity or quality of saliva for a clue to taste aberra- 
tion, two tests may be made. Without describing the possible effect these 
drugs will have, give the patient a tablet (15 mg.) of neostigmine bromide 
after one or two meals; a profuse watery saliva should result. A tablet of 
homatropine methylbromide may be given (at another time), fifteen minutes 
before each of several meals; a decrease in saliva flow, as well as a gastric 
relaxation, should result. 

Close questioning of the patient may disclose pertinent information of 
changes in taste and provide a modus operandi if the saliva is the etiological 
factor in the patient’s taste aberration. 
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General Considerations 


Careful routine examination of the tongue reveals manifestations of many 
systemic diseases. Among these are the chanere, mucous patch, or gumma of 
syphilis; the strawberry tongue of searlet fever; the smooth glossy appearance 
in pernicious anemia and sprue; the pigmentation in Addison’s disease; the 
pallor in severe anemias; the cyanosis in congestive heart failure, congenital 
heart disease, and polycythemia; the dryness in diabetes mellitus, fevers, 
mouth breathers, and dehydration; the recurrent canker sores in allergic in- 
dividuals; the ulcerations in acute leucemia and agranulocytie angina; the 
characteristic lesions encountered in drug sensitivity or poisoning ; the glossitis 
of the severe anemias of pregnancy, dysentery, simple achlorhydrie anemia, 
and Plummer-Vinson syndrome; the yellow pigmentation most evident along 
the margins of the tongue in obstructive jaundice; the tremors of paralysis 
agitans and hyperthyroidism; the sharp, quick, jerky movements of the tongue 
in chorea; the sears of epilepsy; these are examples of the importance of the 
tongue for internal medicine.** 

In nervous individuals, the tongue is quickly protruded and quickly 
withdrawn. In the phlegmatic, its motions are sluggish. In old age, the 
tongue is usually coated and less moist than in younger individuals and be- 
comes dry and even glazed at the onset of the slightest ailment. 

The person who is constantly worrying about his health and has hypo- 
chondriaeal tendencies will present a ready and phenomenally long tongue for 
examination. This is because of the preoccupation with symptoms, coating, 
and sensations of the tongue that require frequent examination in front of a 
mirror. This oft repeated protrusion develops a remarkable degree of control 
and agility to the tongue. The hypochondriae welcomes the opportunity of 
showing as much as possible of the tongue, and the way in which the maneuver 
is conducted bespeaks of much practice before the mirror. 

When the mouth is closed the tongue occupies the entire oral cavity. The 
anterior and lateral surfaces of the tongue are in contact with the lingual sur- 
faces of the teeth. The superior surface of the tongue rests against the palate. 
The root of the tongue forms the anterior wall of the oropharynx. In prostho- 
dontia, the size of the tongue is an important consideration, for there must be 
sufficient space for the tongue without overcrowding. Yet the edentulous 
patient, because of the lack of lateral and anterior limits set by the teeth in 
position, has an enlarged, flaccid tongue which increases the difficulty of 
denture construction. In these cases it is frequently found that patients will 
bite their tongue, and complain of “no tongue room.” Rounding the edges 
of the lingual surfaces of the lower posterior teeth will prevent serious 
trauma, and in time the tongue will shrink to normal proportions. 

A large tongue (macroglossia) may sometimes affect the natural dentition 
by spreading the teeth or causing an open-bite. By persistent pressure, the 
enlarged tongue acts as an orthodontie appliance. Macroglossia is a con- 
genital lymphangioma, with the lymph glands greatly enlarged and the tongue 
assuming considerable size. There is difficulty in speech and swallowing. If 
the tongue is of such a size that it protrudes from the mouth constantly, the 
external part becomes dry and fissured. The tongue may become progressively 
enlarged by the growth of the lymphangioma and by recurrent inflammation 
in the dilated vessels. Treatment consists of excision of the protruding part, 
and radiation. In lesser degrees of enlargement, radiation alone may be em- 
ployed. 

In hyperpituitarism there is an increase in connective tissue which ac- 
counts for the increase in the size of the tongue. The connective tissue sepa- 
rates and surrounds the muscle bundles. The enlargement of the tongue pro- 
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duces identations laterally caused by pressure against the teeth. In eretins 
the tongue is usually enlarged and may protrude between the teeth or hang 
from the mouth. 

Mouth breathing places the tongue in an abnormal relation to the oral 
structures and thus affects the dentition. The tongue is kept suspended be- 
tween the arches, or rests on the floor instead of on the roof of the mouth, so 
that the molding action of the tongue is lost to the upper buccal segments, 
leaving them unopposed to the constricting action of the buccal musculature. 
— is a constriction of the upper arch and a protrusion of the anterior 
teeth. 


Color and Texture 


The tongue has a very rich blood supply, and the capillary bed is quite 
close to the surface. Because the mucosal covering of the tongue is papillary 
and therefore presents a total area much larger than the actual dimensions of 
the tongue, the tongue is probably a better indicator of systemic aberration 
than any other part of the oral mucosa. 

Frantzell*® and his associates carried out a clinical and photographic 
investigation of tongues from two hundred normal persons and 1,300 pa- 
tients with various diseases, in the medical and surgical clinics of the Uni- 
versity of Upsula. They found smooth tongue the most common pathologic 
change, found in iron deficiency, pneumonia, decompensated heart disease, 
and malignant tumors. In approximately 30 per cent of these cases no rela- 
tionship was found between the disease and the smooth tongue. The authors 
proposed that the lingual papillae are sensitive to a lack of oxygen and do 
no regenerate in the normal way if the oxygen supply is impaired either by 
a lack of iron, oxygen, riboflavin, or niacin, or a combination of these. There- 
fore, the surface of the tongue may be used as an important index of the de- 
gree of hydration of the body and of the intracellular oxidative process. 

The papillae of the tongue act as excellent retention areas for food and 
medicine. They also provide an ideal breeding place for microorganisms, 
especially in the invalid patient whose sanitary habits become lax. This coat- 
ing or furring of the tongue is especially found on the less mobile posterior 
portion. In diseases or injuries affecting normal mastication, deglutition, and 
salivation the self-cleansing power of the tongue fails, resulting in a heavy 
coating or furring. This coating consists of desquamated epithelium, micro- 
organisms, mucin, food debris, and leucocytie exudate. There is often a dis- 
tinct fetid odor and a foul taste. There may be characteristic coatings of the 
tongue associated with some specific disease entities: the crusted brown 
tongue seen in intestinal obstruction, peritonitis, terminal cardiac failure, and 
malignancy ; the heavily coated tongue is seen also in diseases associated with 
fever. 

The following is a brief description of tongue changes in color and texture 
caused by some systemic disturbances: 


A furry tongue is seen early and often in states of mild dehydrations and 
low-grade fevers. The fur is really the hypertrophied filiform papillae. The 
tongue actually tastes ‘‘dry.”’ 

A moist coated tongue is an accumulation of food debris and bacteria 
among the filiform papillae. <A slight coat is normal in adults in the morning, 
particularly after a night of overindulgence in food and aleohol. A coating 
of this type is of little clinical significance. 

A dry coated tongue (crusted tongue) is caused by a failure in the secre- 
tion of the salivary and lingual glands. The dryness of the tongue is the best 
clinical index of the state of hydration of the body. It is seen early in all states 
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which tend to cause dehydration, as, for example, the infectious diseases, 
chronic debilitating diseases, prolonged nonacute fevers, rheumatic fever, 
gastroenteritis, and after surgery. The color of the tongue may vary from 
white to brown. 

The white strawberry tongue is a transitional stage from the white coated 
tongue to the raw, red tongue. The appearance is that of an unripe straw- 
berry. The engorged and enlarged fungiform papillae appear prominently 
above the level of the white desquamating filiform papillae. It is seen early 
in searlet fever and other acute febrile states. 

The red, raspberry tongue results when the filiform papillae of the coated 
tongue or strawberry tongue are shed, leaving the engorged fungiform papillae 
raised above the smooth denuded surface of the tongue. Raspberry tongue is 
often seen in the late stage of the febrile state. 

The raw, pebbly tongue (magenta glossitis) results when the lingual papillae 
become flattened and edematous (mushroom-shaped) but not atrophied or 
shed. The color is a characteristic purplish-red instead of pink. Edema of the 
tongue is common in this glossitis, and the indentations of the teeth can be 
easily seen. The edges of the tongue become denuded and raw, with a pain- 
ful burning sensation to the tongue. Fissuring of the tongue may be present. 

Magenta glossitis is typical and diagnostic of ariboflavinosis, especially 
when associated with cheilosis, capillary dilatation, and proliferation in the 
eyes. A rapid cessation of these symptoms occurs with riboflavin therapy. 
The magenta glossitis is also found in eases of chronic gastrointestinal disease, 
and in chronie alcholics, due to the frequent ariboflavinosis that exists. 

The smooth atrophic tongue (atrophic glossitis) is the result of a complete 
atrophy of both the filiform and fungiform papillae. The tongue is shrunken, 
and the desquamated surface is usually very dry and glazed. It is extremely 
sensitive and tender. 

An atrophic glossitis with a scarlet color is characteristic of a niacin de- 
ficiency (pellagrous glossitis). It is often associated with pain, tenderness, 
and ulcerations. It may often be accompanied with Vincent’s infection. The 
administration of niacin in this form of glossitis produces a dramatic recov- 
ery. .Pernicious anemia will produce a characteristic pale atrophy of the 
tongue (Hunter’s glossitis) with a pale salmon color. Atrophic glossitis is 
also seen in sprue, achlorhydria, and in the idiopathic hypochromic anemias 
as seen in women. 

Moeller’s glossitis is a painful, patchy form of atrophic glossitis whose 
etiology and treatment are unknown. Senility also produces an atrophic 
glossitis called bald tongue, which is frequently accompanied by sensitivity 
and abnormal taste sensations. It is not uncommon for full denture wearers 
to have senile glossitis, for the obvious reason that most denture wearers are 
of an advanced age. 

But furring or coating of the tongue is not a characteristic of all specific 
diseases. The coated tongue merely represents a symptom of some local or 
general disturbance of the health of the patient. The use of a tongue scraper 
is contraindicated; mechanical cleansing can be done with a few forward 
strokes of a wet, soft toothbrush. ' 

Color changes, per se, may not be pathognomonic if one remembers the 
appearance of a tongue after eating blueberries or licorice. However, the 
variations from the normal are from a crimson red to an almost white color. 
Intensified redness of the tongue is seen in diabetes, hypertension, infections, 
and hyperthyroidism. As the metabolic rate increases, the mucosa increases 
in redness. A pale mucosa is seen in the various forms of anemia, asthma, 
hypotension, and hypothyroidism. Cyanosis due to cardiac impairment caus- 
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ing insufficient oxygenation of the blood, or an enterogenous cyanosis at- 
tributed to absorption of toxic material from the intestines, will affect the 
tongue by appearing purplish-blue in color. This purplish-blue color of the 
tongue, lips, and gingiva caused by cyanosis is distinguished from the effect 
seen in the hemorrhagic diseases, such as scurvy and purpura, by its more even 
distribution and the absence of petechial hemorrhage. 

The bright red strawberry tongue is seen in early scarlet fever, and also 
in some acute infections such as typhoid fever, pneumonia, and bronchitis. A 
condition called black tongue is due to exogenous staining (foods, chewing 
tobaeco, ete.) or to an endogenous systemic pigmentation as seen occasionally 
in carcinoma of the tongue and in lymphatic leucemia. In black tongue there 
is no hypertrophy of the papillae causing a furring. The surface texture of the 
tongue is normal. 


Fig. 9. 





Fig. 10. 


Fig. 9.—Black hairy tongue. 
Fig. 10.—Black hairy tongue. (New York Institute of Clinical Oral Pathology, Inc.) 


Black hairy tongue is actually a hypertrophy of the filiform papillae. 
The affected area usually begins on the dorsal surface of the posterior third 
of the body of the tongue. It may occur as a congenital abnormality. The 
patch which begins small has a tendency to spread and to recur after removal. 
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Removal has been attempted with electrodesiccation or with a 50 per cent 
solution of trichloracetiec acid. The color varies, ranging from a black to a 
dark brown or yellow brown. Miller’ stated that the continued oral use of 
sodium perborate or other boron-containing drugs may produce this condition. 
Glickman and Bibby" verified the irritant action of sodium perborate. 

Black hairy tongue is characterized by a decided hypertrophy of the 
filiform papillae and the pigmentation is believed due to a superficial infee- 
tion with any of a number of pigment-forming fungi or bacteria.*°° Black 
hairy tongue has nothing in common with ‘‘black tongue’’ in dogs, a con- 
dition which has, as its human counterpart, atrophy of the papillae without 
pigmentation and is actually a tongue lesion seen in pellagra. 

The average observer is usually mor econeerned about coated tongue 
than atrophie lingual changes. The latter are almost always associated with 
a systemic derangement, while the coated tongue is more often of local sig- 
nificance and origin. The tongue coating noted in gastrointestinal upsets and 
protracted febrile diseases can be logically explained on the basis of a decrease 
in salivary flow and an inadequate mechanical removal of the continuously 
forming tongue coating due to an abnormal diet and haphazard oral hygiene.*® 
The view that a coated tongue indicates constipation or autointoxication has 
heen completely disproved by Crohn and Drosd.** 


Glossitis 


Perusal of the current medical and dental literature discloses the constant 
flow of queries and requests for information about the treatment and dif- 
ferential diagnosis of glossitis. As our knowledge of oral disease increases, 
the importance of the systemic background of the patient is better appreciated. 
It should not be assumed that an oral disease is of local origin just because it 
responds to local treatment. There are oral lesions which clearly indicate a 
systemic background, but the actual disease entity cannot be readily estab- 
lished. 

The oral lesions associated with the subclinical nutritional deficiencies, 
certain hormonal disturbances, uncontrolled diabetes, the smooth tongue, and 
burning sensations (glossopyrosis) which frequently accompany gastric achlor- 
hydria in the absence of pernicious anemia (Plummer-Vinson syndrome), as 
well as secondary anemia, are at best suggestive and usually require consider- 
able clinical and laboratory study to establish the systemic background. 

Glossitis is a broad, generally inclusive term. It may be caused by 
trauma, or may be a secondary manifestation accompanying any of the many 
febrile or nonfebrile diseases such as nephritis, scurvy, pellagra, scarlatina, 
erysipelas, typhoid fever, and gout. Glossitis may result from a chemical 
agent, such as causties, aleohol, tobacco, or intoxication from various drugs; 
from mechanical injuries received from jagged edges or carious teeth, ill- 
fitting dental appliances and crowns; or from a physical action such as the 
biting of the tongue during a fall, an epileptic seizure, or deglutition, or from 
a burn or seald. 


Chemical Glossitis—Chemical irritation may be due to a denture in the 
mouth, so-called ‘‘denture sore mouth.’’ It is thought that the material used 
in the denture may be the irritant factor.** 

Cahn* showed that very often the ‘‘denture sore mouth’’ is not a result 
of sensitivity to the basic plate material, or to an incomplete curing of the 
acrylic resin, but is caused predominantly by the Monilia albicans, a yeast 
organism, in symbiosis with other bacterial forms. Keeping the dentures of 
patients (complaining of the typical sore mouth) clean and immersed over- 
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night in chlorinated soda or chloramine and painting the affected area with 
5 per cent aqueous gentian violet and Gram’s iodine solution produced satis- 
factory results. 

Beham and Perr’ reported three cases of generalized stomatitis involving 
the undersurface of the tongue and developing as a manifestation of hyper- 
sensitivity to streptomycin. The drug, streptomycin, was used in the treat- 
ment of pulmonary and extrapulmonary tuberculosis. The lesions described 
are of the aphthous variety. The lesions healed rapidly after treatment with 
the drug was discontinued, and reappeared promptly on resumption of treat- 
ment with streptomycin. 

Oral manifestations may follow the use of penicillin administered locally 
in the form of pastilles, lozenges, and sprays. Glossitis, stomatitis, persistent 
taste of penicillin, and discolored tongue have been the reported reactions to 
a local use of penicillin. I have noted a case of black tongue after the admin- 
istration of penicillin troches (25,000 units of sodium penicillin three times a 
day for four days). This endogenous pigmentation disappeared after the ces- 
sation of drug treatment. 

Wolfson*** reported a series of four cases of black hairy tongue associ- 
ated with penicillin therapy. The methods of administration of the penicillin 
were not only oral; in one case aerosol penicillin and in another, a combina- 
tion of aerosol penicillin plus intramuscular injection of penicillin was em- 
ployed. It has been variously reported by other observers that there may be 
a relationship between niacin-penicillin and black hairy tongue; but the 
concomitant administration of niacin with penicillin did not appreciably re- 
duce the percentage of discolorations of the tongue observed. 

It is estimated that discoloration of the tongue constitutes at least 20 
per cent of all oral reactions in patients taking penicillin. The discoloration 
appears as early as two days, as late as nine days following the use of peni- 
eillin. The color varies from yellowish brown to black. The precise mech- 
anism of discoloration and the means of avoiding this rather harmless re- 
action are yet to be demonstrated. 

Rosen” mentioned a case of a patient with numerous erosions and ulcera- 
tions covering the entire dorsum of the tongue. Questioning disclosed the 
practice of using an unmeasured amount of pure phenol in a tumbler of water 
for purposes of rinse and gargle. Upon the cessation of this procedure the 
tongue lesions improved rapidly and finally disappeared. 

Lingual] tonsillitis is not a true glossitis, and is characterized by an en- 
largement, redness, and tenderness of the lingual tonsillar tissue. This 
lymphoid tissue is located at the very base of the tongue on its lateral aspect 
and posterior to the vallate papillae. Patients with this condition frequently 
develop cancerophobia and need firm reassurance that their condition is benign 
and amenable to treatment. A complete cure is effected by electrodesiceation 
or coagulation. 


Traumatic Glossitis—Traumatic ulcers of the tongue are caused by ac- 
cidental biting or abrasions due to continuously recurrent irritation from 
sharp, jagged, or malposed teeth, roots, rough surfaces of calculi, and rough 
or sharp edges from prosthetic appliances. Abrasions thus produced sooner or 
later become well-defined lesions due to tissue destruction which is continu- 
ously followed by attempted repair so that a hard granulomatous process 
appears. If this process is allowed to continue unabated, carcinogenesis may 
follow. Traumatic ulcers are usually very painful, and the inflammatory, 
destructive process may extend from the tongue to the floor of the mouth. 

Treatment of the uncomplicated traumatic ulcer is rather simple. The im- 
mediate removal of the irritating factor and the correction of oral sepsis 
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should produce a total healing of the ulcer. If healing is delayed after the 
removal of the trauma, further study by means of a biopsy is advised. 

Clinicians are often amazed at the amount of trauma the tongue is capable 
of taking, and of how inured the tongue may become to the sharp edges of 
teeth. Very often the examiner’s finger is more sensitive and is better able 
to locate these irritating edges than the patient’s tongue. 


Fig. 11. 





Fig. 12. 
Fig. 11.—Traumatic ulcer—patient exhibited cancerophobia. (New York Institute of 
Clinical Oral Pathology, Inc.) 
_ Fig. 12.—Foreign body (fishbone) in tongue causing glossitis. (New York Institute of 
Clinical Oral Pathology, Inc.) 


In traumatie glossitis the symptoms occur in many different forms—red- 
ness, tenderness, swelling at the injured point, round, oval, or irregular ex- 
eoriations, and even deep ulcers with a grayish-brown floor. These uleers usu- 
ally have irregular, inflamed, eroded, and swollen borders, are generally 
painful, and may or may not be surrounded by an area of induration. 








1304 QUARTERLY REVIEW OF LITERATURE 


In the nontraumatic glossitis there is a thickening of the epithelium which 
tends to desquamate and expose a bright red surface. The motion of the 
tongue in talking and eating can cause considerable pain. 

Bald tongue (also called smooth tongue, atrophic tongue) is not a disease 
in itself but is associated with deficiency disease and certain blood dyscrasias. 
This peculiar atrophy of the filiform and fungiform papillae is restricted to 
the dorsum of the tongue in front of the vallate papillae. The mucous mem- 
brane near the tip and lateral borders of the tongue becomes thin and ap- 
pears glossy and dry (so-called ‘‘varnished tongue’’). 

Another type of smooth atrophy of the tongue is observed as a late symp- 
tom in tertiary syphilis. The papillae near the root and in the center of the 
tongue disappear. There is induration, and palpation of the tongue is more 
effective in diagnosis than mere inspection. Subjective symptoms are usually 
absent. 

A form of glossitis may be caused by an injury (fish bone, bee sting, ete.) 
or may be the consequence of some severe infectious disease such as typhoid, 
anthrax, and smallpox. There is found in this form of glossitis an inflam- 
mation of the connective tissue of the tongue leading to ulceration and abscess 
formation. It is called acute parenchymatous glossitis and is rarely observed. 
There is a marked rise in temperature, and frequently enormous swelling of 
the tongue. Salivation is increased; there are pain and difficulty in speaking, 
and swallowing. An early incision and drainage of the phlegmon are essential 
to prevent severe edema of the,glottie tissue. 


Allergy.—Allergy may be defined as a state in which certain groups of 
cells or organs of the human body react in a specific manner when brought 
into contact with a substance which is foreign to the organ or the cells. In 
a broad sense, allergic manifestations can be caused (1) by the ingestion of 
foods or medicaments (ingestants), (2) by breathing in certain materials 
(inhalants), and (3) by contact with extraneous substances (contactants). 
Although allergy is usually specific regarding the action of a particular drug, 
food, or other substance, one or more attacks from one particular substance 
may be followed by sensitization to several irritants, resulting in a ease of 
multiple sensitization. 

The clinical symptoms in these allergic manifestations in the mouth range 
from small papular and vesicular lesions to deep ulcerations, and in some cases 
to chronic thickening like a leucoplakia. The striking finding and complaint 
common to all allergic manifestations is that of intermittent severity of the 
lesions, and an almost complete disappearance between attacks. 

The diagnosis of allergic oral disturbances is made by their clinical peri- 
odicity, the recurrence of lesions on use of, or contact with, these agents, and 
their disappearance on the elimination of the suspected agents. The common 
findings are symmetrical herpetic eruptions. 

Food allergy is the most common finding. It is well known that patients 
may become sensitized to any food or condiment. The most common caus- 
ative foods are chocolate, tomato, orange, egg, potato, and milk. In a very 
sensitive patient, the clinical phenomena will appear in from two to four hours 
after ingestion. 

The ingestion of certain medicaments such as phenolphthalein, iodides, 
bromides, and the barbiturates may produce lesions in the mouth. The halogen 
group produces a red papular or pustular lesion, while the phenolphthalein 
lesions are violaceous circumscribed patches and, in some eases, of definite 
bulla formation. The barbiturates practically always cause a vesicular re- 
action, often associated with the same type of lesions on the body. 
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The differential diagnosis of allergic lesions in the mouth requires the 
ruling out of the electrogalvanie phenomena, and all the other conditions 
(loeal and systemic) that cause mucosal changes.'*° 


Aphthae.—Uleers are a common affection of the tongue. They may or 
may not be painful, harmless, transient, or of known etiology. The aphthous 
uleer of the tongue is a common lesion.** It is usually a small, macular lesion 
of about 2 to 3 mm. in diameter, covered by a grayish-white exudate and sur- 
rounded by a very narrow, slightly raised, deep red zone. It is extremely pain- 
ful. 

The etiology of the aphtha is obscure. It is apparently an acute, low- 
grade infection, and probably caused by a virus. The contagiousness of 
aphthae has not been proved; there are apparently two factors involved in 
the production of the lesion. First the virus must be present, and second, an 
inciting irritation of the mucous membrane must occur in the patient with a 
specific predisposition to the disease. The predisposing etiological] factors 
may be a highly reactive and vulnerable mucosa; an allergic reaction to drugs, 
foods, fillings, and dental materials; secondary infections from tonsillitis, 
coryza, and herpes; digestive and alimentary canal disturbances; endocrine 
disturbances, as for example, in menses and menopause. 

Herpetie lesions are reported by Gerstenberger®® and Burket and Hick- 
man'® to respond promptly to vitamin B complex. In some instances thiamin 
hydrochloride alone was effective (Burket and Hickman"). Weisberger’ 
observed herpetic-like lesions in thiamin-deficient patients. These observers 
wrote about general mouth lesions; but many of the lesions treated and de- 
seribed were also located on the tongue. 

Herpetie lesions are thought to be caused by a specific virus, and, like 
Vineent’s infection, are not directly caused by any vitamin deficiency. There- 
fore, not all cases will respond to vitamin therapy. There is evidence, how- 
ever, that one of the important predisposing factors in many eases of Vincent’s 
and herpetic infection is an underlying vitamin B deficiency. 

The treatment is symptomatic and a prime remedy is a very mild caustic 
applied to the aphtha as soon as possible. An 8 per cent zine chloride solution 
carefully applied to the erosion will reduce the pain. Recently a series of 
smallpox vaccinations have been used advantageously to combat the recur- 
rent aphthae that some people are afflicted with. 

Aureomycin has been reported to be effective against the oral aphthae 
and herpetie lesions. Advocates of aureomycin stress the rapid cessation of 
pain (within a matter of hours) and the rapid disappearance of the lesions 
(within forty-eight hours).*® 

Aureomycin has been shown to be effective against a great many gram- 
negative and gram-positive organisms and especially against rickettsial and 
virus infection. The commonest complaints when aureomyein is given in 
large oral doses are frequent, loose stools, nausea, and vomiting. Peck and 
Feldman*® reviewed the incidence of cutaneous and oral eruptions due to the 
oral administration of aureomycin, and in a total of 45 patients treated noted 
that two patients had oral symptoms. One had cheilitis and smoothness of the 
tongue; another had soreness of the mouth. The symptoms, in both eases, 
disappeared rapidly after the administration of the drug was stopped. 

There is a disease entity called chronic intermittent recurrent aphthae’? 
that is very similar to the common habitual aphthae, with the difference, how- 
ever, that they are mutliple, appear as if they were punched out of the tissue, 
and usually follow a four- to six-week cycle of recurrence. Needless to say 
the aphthae just discussed do not only oceur on the tongue, but may and do 
appear anywhere on the oral mucosae. A perusal of the literature on the 
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pathology and treatment of aphthae presents many varied methods of treat- 
ment, including allergy tests and desensitization, massive doses of vitamin 
B, and B complex, niacin, riboflavin, vaccination, neoarsphenamine in solution, 
5 per cent chromic acid, autogenous vaccines, vitamin C, and excision of the 
ulcer. 

An interesting but obscure fact is gleaned from the literature on aphthae. 
Some observers who recorded the tobacco habits of the patients afflicted with 
chronie or occasional aphthae ineluded as a bit of incidental information that 
the patient was a nonsmoker : 

In a recent case of recurrent aphthae in a female, 48 years of age, of six years’ duration 
it was noted that she was a nonsmoker, had been to two hospitals for observation and treat- 
ment within the last two years where thiamin hydrochloride in massive doses had been admin- 
istered; a series of vaccinations had been made; a complete gastrointestinal and food allergy 
workup had been done; and still the patient suffered from a periodic outbreak of painful 
aphthae every ten days. The patient was completely cooperative and after its empiricist 
nature was explained, agreed to smoke six cigarettes daily. Niacin was also prescribed be- 
cause of a concomitant complaint of lingual tenderness and a reddened, swollen appearance of 
the anterior two-thirds of the tongue. 

The patient was asked to report weekly. After two weeks of this regimen the report 
was encouraging; the severity of the aphthae was less in number, pain and size. In six weeks 
the patient reported only one solitary aphtha had appeared that week, although she did feel 
a slight sensitive, ‘‘itchy feeling’’ where she thought lesions might have appeared had she 
not been taking ‘‘her medicine.’’ 

This patient was observed for a period of five months during which time there was a 
remarkable remission of her previous lesions. She was not seen again for two months, and 
I heard that the patient had been admitted to a hospital with a tentative diagnosis of 
Gaucher’s Disease. 

A splenectomy was performed and the patient made a fine recovery. Complete patho- 
logical sectioning of the removed spleen disclosed a hypertrophy of the spleen and no other 
pathology. Since the splenectomy, over a period of four months, only two solitary aphthae 
were noticed. These lesions were smaller, less painful and definitely shorter-lived than the 
aphthae developed prior to operation, and prior to local treatment. 


The literature does not record any connection between the spleen and 
recurrent aphthae, although bleeding gums (not present in this case) are often 
seen in splenomegaly. The question naturally arises as to what role the 
pathology of the spleen may have had in producing the aphthae, or altering 
their appearance and disappearance. 

Although the condition complained of by the patient had definitely im- 
proved, the empiric nature of the local treatment and the obscure (if any) 
connection between the mouth and the spleen made it impossible to come to 
any satisfactory conclusion as to the efficacy of the local treatment described, 
or the role played by the hypertrophie spleen. 


Avitaminosis 


The oral mucosa reacts readily to metabolic disturbances. The tongue is 
probably a better indicator of somatic disturbances than any other part of the 
oral mucosa. 

‘*Reflexly, through the autonomic nervous system, by means of deviations 
in vasomotor control, the tongue reflects the state of hydration in the body, 
the condition of digestive activity in the alimentary tract, the general health 
of the individual.’’** 
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The vitamin deficiencies are usually found as a secondary manifestation of 
other diseases. They may be the result of impaired absorption due to excessive 
‘atharties, chronie aleoholism, abnormal gastrointestinal absorption, func- 
tional failure (storage and utilization) in liver disease, or increased need for 
vitamins due to metabolic changes as oceur in fevers. Most cases of vitamin 
deficiency seen are only mild forms, in their subclinical stage. It is commonly 
found that a deficiency in one vitamin is likely to have associated deficiencies. 
As an example, the water-soluble vitamins, thiamin hydrochloride, riboflavin, 
and niacin, will often be found as multiple deficiencies. They occur together 
in natural foodstuffs, and a diet lacking one is likely to lack all. 

In experimentally induced vitamin C and B deficiency over a period of 
seven months,’’ no oral changes of any kind attributed to the vitamin de- 
ficiencies were found. In all the subjects used for the experiment, the mouths 
were exceptionally clean and good oral hygiene was practiced throughout the 
experiment. The conclusions made by Burrill'’ were that even severe vitamin 
C and B deficiencies are asymptomatic (at least for a period of seven months), 
and that oral cleanliness is as important for oral health as dietary adequacy. 

These conclusions are based on an inadequate number of subjects, a total 
of eleven, including two controls. They were students at Northwestern Uni- 
versity and evidently young healthy persons. Therefore, the oral signs usu- 
ally associated with the vitamin deficiencies would require a longer period of 
time to manifest themselves than the seven-month period of the experiment. 





Fig. 13.—Glossitis caused by riboflavin deficiency. 


A riboflavin deficiency will cause a congestion of the marginal vessels. 
Probably the earliest and often the only sign is a corneal vascularization of 
the eyes. In the tongue a specific glossitis may occur with or without an as- 
sociated angular cheilosis resembling perléche. The tongue is magenta-colored 
and clean, the papillae are large and flattened, or mushroom-shaped, giving 
the tongue a coarsely granular texture. Fissuring of the tongue is often ob- 
served. A severe ariboflavinosis can cause soreness of the tongue and some- 
times dysphagia. There is evidence that in Méniére’s syndrome,’ a deficiency 
of factors of the Vitamin B complex is responsible for the vesticular and 
cochlear manifestations. The general symptoms of the syndrome include 
changes in the skin and mucous membranes compatible with the deficiencies 
of niacin and riboflavin. 
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Glossodynia.—One of the most discouraging symptoms that a patient can 
complain of is a burning sensation of the tongue. It is often psychosomatic ; 
however, a riboflavin deficiency must be suspected, especially if the condition 
does not respond to niacin and all systemic infections and allergy have been 
ruled out. Sehour and Massler’ stated that patients who complain of glosso- 
dynia and abnormal taste sensations respond favorably to niacin or vitamin B 
therapy. Usually the deficiency causing the burning sensations is multiple, 
‘arely single. Glossodynia is encountered most frequently in women of mid- 
dle age. The cause is obscure and vitamin therapy may be useful. 

There are, however, two much-touted conditions reported to cause glosso- 
dynia. First, it may be caused by an electrogalvanie discharge which occurs 
between dissimilar metal dental fillings.*? * The dissimilar metals act as 
electrodes and the saliva acts as the electrolyte. The result may be a tingling 
and burning of the tongue or cheek, a salty taste, a metallic taste, occasional 
nerve shocks, or a soft tissue erosion found at or near the positive end of the 
are. It must be emphasized that although almost every mouth examined 
by dentists has fillings of dissimilar metals, galvanism as a pathologie entity 
is very seldom encountered. There is little justification for the wholesale 
removal of metallic fillings in complaints of glossodynia until all other avenues 
of treatment have been explored, or unless specific lesions and signs have been 
found. 

The second cause for glossodynia may be Costen’s syndrome,*® * % 
(temporomandibular syndrome) in which there are complaints of headaches 
of the vertex, occiput, and postaural regions, deafness, and tinnitis, and con- 
comitantly a burning sensation of the tongue. Through loss of the vertical 
dimension between the mandible and maxilla, undue strain is put on the 
temporomandibular articulation with a resulting irritation of the auriculo- 
temporal nerve. The reduced vertical dimension can be caused by a loss of 
molar teeth, malocclusion, or excessive attrition of the occlusal surfaces of 
the teeth. The syndrome is alleviated by restoring the vertical dimension to 
the proper level.2> This can be done by dentures if there are missing teeth 
or by building up the height of the teeth if all the teeth are in situ. 

Glossodynia is therefore suggested as a characteristic symptom of temporo- 
mandibular disorders. This complaint is entirely subjective and not associ- 
ated with any gross visible changes in the tongue. In Costen’s complete series 
of 165 cases, 33 presented this symptom.** Al] except 4 patients were entirely 
relieved by a repositioning of the jaw. 

Costen’s explanation®® for the occurrence of glossodynia in temporo- 
mandibular disorders is a theoretical assumption. He has assumed that com- 
pression of the auriculotemporal nerve by the condyle of the mandible gives 
rise to referred pain along the mandibular nerve to its lingual braneh and 
hence to the tongue. The fact that repositioning of the jaw gave relief from 
this symptom in a majority of the cases apparently would seem to lend sup- 
port to such a hypothesis. This is not proof, however, that burning and pain- 
ful tongue is due to compression of the auriculotemporal nerve.” 

When glossodynia does occur in cases in which there is present pathologie 
conditions of the temporomandibular joint, Chor,?* who is most dubious of 
Costen’s explanation of glossodynia, advised a careful consideration and elim- 
ination of all other possible causes for painful tongue before concluding that 
it is a symptom due to temporomandibular arthropathy. Chor*® also pointed 
to Dean** and Sluder’’* who wrote of relief from glossodynia by cocainization 
of the sphenopals ‘ine ganglion. 

Fox*® limitea the term ‘‘glossodynia’’ to those cases which are idiopathic 
or clearly psychogenic; he considered glossodynia to be a symptom rather 
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than a disease entity. The most typical patient is the postmenopausal woman, 
unduly emotionally disturbed over her oral condition and complaining 
of nervousness, depression, insomnia, or having a marked cancerophobia. In 
mild eases the signs are said to manifest themselves only under emotional 
stress, excitement, or worry. This condition has been observed in a few men, 
but there is no reeord of it appearing in children. 

Ziskin and Moulton’”® studied a series of fourteen menopausal women 
with orolingual pain and burning, by oral and vaginal smears, by biopsy of 
the oral mucosa, and by psychiatrie interview. Treatment in eleven of the 
women was the injection of estrogens, and two were given placebo consisting 
of injections of Ringer’s solution. Although the estrogen had a systemic 
effect, as shown by the epithelial oral and vaginal smears, it was not effective 
in dispelling the symptoms. The psychic factors appeared to have an etiologic 
bearing in all instances. The authors said that this type of orolingual pain, 
or idiopathie glossodynia, seems to be primarily a psychogenic syndrome oc- 
curring chiefly in menopausal women who suffer from emotional conflict, 
sexual maladjustment and, frequently, cancerophobia. 

Patients complaining of ‘‘burning tongue’’ usually have no visible lesion, 
and the tongue and the mucous membranes appear normal. Thé discomfort 
is usually attributed by the patient to some coexistent dental condition, which, 
on careful examination, is no more than the precipitating or aggravating fac- 
tor, or is nonexistent. The dental complaint may be: poor fitting dentures; 
the construction of existing dentures; irritation of clasps or fixed bridgework, 
deposits of tartar on the teeth; the presence of sharp cusps, carious teeth, 
or widely spaced teeth which attract the tongue. 

Schroff'’’ classified glossodynia according to causes into the following 
groups: 

1. Deficiency states such as pernicious anemia, pellagra, diabetes, sec- 
ondary anemia, severe hemorrhages. 

2. Disturbanees of gastric secretion, hyperacidity, hypoacidity, or an- 
acidity. ‘ 
3. Loeal causes, such as oral sepsis and galvanic current irritation 
(Laan).* 

4. Psychogenie causes, cancerophobia, mental strain. 


There are many therapeutic measures that have been described for the 
treatment of glossodynia. These include the administration of vitamins, re- 
moval of all dissimilar metals, the ingestion of hydrochloric acid, liver and 
folie acid, and local dental treatment of carious teeth and periodontal con- 
ditions. Even x-ray treatments have been attempted as a placebo. However, 
in idiopathie glossodynia, all of these treatments produce little or no pro- 
longed improvement. 


Saliva.—After specific avitaminoses and pernicious anemia have been 
ruled out as possible causes for a burning sensation of the tongue, the possi- 
bility of a thickened, ropy salivary secretion as a cause for this symptom 
should be eliminated. If the patient is a smoker, tobacco should be prohibited. 
An accompanying complaint to the burning sensation of the tongue may be a 
xerostomia, Neostigmine bromide tablets (one-half tablet, 7.5 mg., three 
times a day after meals) are given. This parasympathetic stimulation will 
produce a voluminous flow of saliva.** If the thick, ropy saliva was actually 
the cause of the burning sensation, a change in the consistency of the salivary 
flow will greatly diminish or eliminate the symptoms. 

Xerostomia or oligosialia is a dryness of the mouth that may be of short 
duration or permanent. Xerostomia may be noticed only during eating or 
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there may be a constant dryness. Temporary xerostomia may be caused by 
psychic factors such as fear, anger, or excitement, or may be due to a neurosis 
affecting the control of the salivary glands. A form of xerostomia is the 
morning dryness caused by breathing through the mouth at night, usually be- 
cause of nasal obstruction. 

Specific causes for xerostomia include fever, local oral infection, bella- 
donna and opiate drugs, diabetes mellitus and’ diabetes insipidus, chronic 
nephritis, local x-ray treatment, and psychogenic factors. What may appear 
to be a xerostomia or dry mouth due to the suppression of saliva may be a rare 
congenital anomaly, an abscence of the salivary glands. It is due to a failure 
of the epithelium to grow down into the tissues, to form the glands in early 
embryonic life. 

The reflex secretion of saliva involves both the sympathetic and the para- 
sympathetic division of the autonomic nervous system. These can both be 
affected through higher nerve centers and by drugs. A possible obscure 
method of producing dry mouth and thirst could be a decrease of the anti- 
diuretic principle secreted by the posterior hypophysis, causing a general di- 
uresis, dehydration, and decreased salivation. Treatment depends upon 
whether, after study of the case, it is found to be functional or psychosomatic. 


Niacin Deficiency.—Pellagra is one of the most serious deficiency dis- 
eases still encountered. Although approximately 90 per cent of all cases in 
the United States occur in the South due to a regional diet deficiency, early 
or subclinical deficiencies are numerous and occur everywhere. Niacin is a 
specific in the treatment of pellagra. Because of an associated neuritis or 
glossodynia it may also be necessary to supplement with thiamine hydro- 
chloride.?» 194: 105, 106, 107, 113, 119 





Fig. 14.—Glossitis caused by niacin deficiency. 


The tongue lesions in a niacin deficiency usually appear early. The tip 
and margins of the tongue are red and swollen. As the deficiency progresses 
the tongue becomes fiery red and smooth. Often the pressure of the teeth 
causes indentations along the lateral border of the tongue. The tongue is 
tender and painful, and feels sealded. In the more advanced stages the tongue 
actually sheds its epithelial lining, beginning at the tip and lateral margins. 
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This clinical, entity (in niacin deficiency) is also called the bald tongue of 
Sandwith. 

Rosenblum and Jolliffe?” described a specific edematous magenta glossitis 
that responds only to pyridoxine (vitamin B,) therapy. Smith and Martin, 
quoted by Schour and Massler,?°* suggested the possibility that with this type of 
glossitis there is a concurrent riboflavin deficiency. 

Vitamin C Deficiency.—A vitamin C deficiency in man affects mainly the 
periodontal tissues. Unlike a vitamin B deficiency, scurvy (vitamin C de- 
ficiency) rarely affects the tongue, lips, or buecal mucosa. 

Xanthoma.—The xanthomatoses are disturbances of the lipoid metabolism 
characterized by the presence of small, flat plaques of a yellow color in the 
skin and mucous membrane, due to deposits of lipoids. Microscopically the 
lesions show light cells with foamy protoplasm (xanthoma cells or foam cells). 
Clinical findings in the oral cavity may reveal lesions on the oral mucosa of the 
tongue, cheeks, lips, and pharynx. 


Sprue.—Sprue is a chronic disease of the tropics, characterized by inter- 
mittent diarrhea, marked emaciation, anemia, cachexia, and a rawness of the 
mucous membrane of the mouth. The etiology is unknown. In almost all 
active cases of sprue, polyvalent vitamin deficiencies are found. 

The tongue and mouth symptoms are evidence of the deficiency of factors 
of the B complex. Thus sprue may be associated in its tongue lesions with 
pellagra-like symptoms. The mucous membrane of the mouth and tongue be- 
comes eroded, the gums are painful, anemic, and marked by aphthous ulcers 
and a profuse flow of saliva. The papillae of the tongue disappear, leaving 
raw, ulcerated, and glazed patches. 

The patient soon becomes emaciated, due to the inability to masticate food 
properly. The stool is a pale white color, frothy, and foul-smelling. The blood 
picture is that of a severe secondary anemia. 

Clinieally the tongue lesions are very important in making a diagnosis 
in sprue. The burning, soreness, and reddening of the mouth and tongue are 
characteristic of primary sprue. In secondary sprue, however, severe glossitis 
and stomatitis are rare or absent. The basie organic disease of secondary 
sprue always terminates fatally, and there is not time enough for the develop- 
ment of severe mouth and tongue symptoms.’ 


Geographic Tongue.—Geographic tongue (wandering rash) is a benign 
lesion, assuming an unusual appearance which is not pathologic. The patient 
is usually not aware of the condition. With the present campaign of cancer 
detection, and the resultant fear of any unusual condition, an awareness of this 
condition on the part of the patient requires a complete explanation of its 
benign and nonpathologie nature, lest a phobia develop. 

The tongue is characterized by one or more smooth bright red patches 
often showing a yellowish or whitish margin upon the dorsum of an other- 
wise normal tongue. The patches represent areas of complete desquamation 
of the filiform papillae, leaving a completely smooth surface. The patches may 
be single or multiple, discrete or confluent, regular or irregular in outline. 
They ‘‘wander”’ or ‘‘travel’’ by extension of the desquamation of the papillae 
at one edge and the regeneration of the papillae at the other. The patches 
generally begin at the posterior portion of the tongue in front of the vallate 
papillae, ‘‘moving’’ anteriorly and laterally until they reach the edge of the 
tongue and disappear. Meanwhile a new patch begins in front of the vallate 
papillae. In geographic tongue the more fixed lesions of neoplasms, turbereu- 
losis, and syphilis, as well as the less serious oval plaques of lichen planus, 
early leucoplakia, and the mild eruptions due to drugs, have to be excluded. 
Lesions of sprue, avitaminosis, and Moeller’s glossitis must also be ruled out. 
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The differentiation is usually easy, since geographic lesions are constantly 
changing and self-limiting, and are symptomless unless stimulated by irritating 
food or fluids. The lesions are often present in anxious or tense persons. No 
viral, infectious, allergic, deficiency, or trophic source for geographic tongue 
has been proved or demonstrated. The cycle usually lasts two to seven days. 
The condition is usually chronic and is not amenable to any treatment. 


Blood Dyscrasias 


A eareful examination designed to disclose the etiology of any tongue 
abnormality must include laboratory tests, especially a blood count, hemo- 
globin determination, and white cell and differential counts. The history 
taking should exhaustively probe the patient’s use of drugs. It is known that 
drugs containing aminopyrine and phenolphthalein can cause serious condi- 
tions that manifest themselves very early by mucous membrane changes. Very 
often symptoms in the mouth are the first signs of a blood dyserasia. It is a 
challenge to the discernment of the examiner to be able to recognize early 
deviations from the normal. 

In hypochromic anemia the tongue may be smooth due to atrophy of the 
papillae; however, this atrophy may be localized causing a patchy appearance to 
the dorsum of the tongue. There may also be muscular atrophy, in which case 
the size of the tongue is decreased. Hypochromie anemia is a form of anemia 
caused by a deficiency in iron and other substances concerned especially with 
hemoglobin production. Although hypochromie anemia may be caused by a 
variety of conditions, they all have in common a quick response to the adminis- 
tration of iron. The important etiologic factors are defective diets, gastro- 
intestinal disorders, chronic hemorrhage, or pregnancy. The blood picture 
is characterized by a proportionately greater reduction in the hemoglobin 
percentage than in the number of red blood cells. The achromiec red e¢ells are 
smaller than normal, in volume and diameter, and contain distinctly less than 
normal concentrations of hemoglobin.** Poikilocytosis is common. There is 
a decided predisposition in hypochromie anemia to infection and ulceration. 

Pernicious anemia is a progressive disease with insidious onset, which, 
since the introduction of liver therapy, has lost its grave prognosis. The 
disease occurs in middle age, particularly in women. It is characterized by 
great weakness, breathlessness, palpitation, edema, and yellowish skin. The 
blood picture shows a high color index with very fluid and yellowish-colored 
blood; the red blood cells are often below 2,000,000. Hemoglobin is low, and 
there is a leucopenia with a relative lymphocytosis. The pertinent laboratory 
tests to be done are blood count, bone marrow puncture, and gastrie acidity. 
Achlorhydria is a common finding. 

In pernicious anemia the mucous membranes are pale and yellowish in 
eolor. Slight trauma and infection easily cause ulceration. The tongue 
changes are pathognomonic. Hunter in 1909 described a glossitis which he 
observed in patients suffering from pernicious anemia, known since as 
Hunter’s glossitis. Hunter ascribed the change of the tongue to a chronic 
streptococcic infection. The presence of Streptococcus viridans has been 
demonstrated in the mucosa and submucosa of the tongue and in the gastro- 
intestinal mucosa of pernicious anemia patients.'* 

Seen with this inflammatory condition is an atrophy of the tongue which 
greatly reduces its size and changes its appearance. There is an atrophy of 
the papillae, especially the papillae of the lateral portions of the anterior body 
of the tongue. It is felt that the lingual atrophy is a deficiency manifestation. 
The deficiency substance has been shown to be closely related to the B complex 
vitamins. Therefore the glossitis of pernicious anemia and of pellagra are 
very closely related.**” 
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Clinically, the tongue is red and because of the atrophy of the fungiform 
and filiform papillae presents a smooth, waxy appearance. This is in contrast 
to the generalized pale color of the rest of the oral mucosa. The tongue ap- 
pears clean and is never coated. Subjectively the patient complains of dis- 
tressing symptoms. The tongue is often numb, there is an unbearable burning 
sensation which is emphasized when eating salty or highly seasoned food, by 
temperature changes, and by pressure. 

Histologically there is a desquamation in the atrophic parts of the tongue 
which leaves a thin squamous layer over the nerve endings of the underlying 
corium. This explains the hypersensitiveness of the tongue in pernicious 
anemia. The treatment consists of liver therapy; coneomitantly thiamin 
hydrochloride is given for the neurologic symptoms. Cahn** wrote that the 
sore mouth of pernicious anemia is unremitting and unrelieved until the 
pernicious anemia is properly treated. The burning tongue is another pre- 
cursor of the disease. It may make its appearance long before any signs of 
glossitis are noticeable. When the latter lesion does appear it starts first at 
the tip and about the margins of the tongue. These areas become red and 
tender. Later the papillae of the whole dorsum atrophy, and the tongue ap- 
pears smooth. There is a concomitant inflammatory reaction, with engorge- 
ment of the abundant capillaries in the submucosa, which is visible through 
the atrophic epithelium and gives the tongue the characteristic glazed, beefy 
appearance. Recurrent aphthae are occasionally seen in pernicious anemia, 
but actual ulceration, so common in other blood dyserasias, is relatively un- 
common. Liver therapy alone affects the blood picture rapidly, which in turn 
acts most favorably upon the symptoms of the tongue. Spies''* and his asso- 
ciates successfully treated pernicious anemia with vitamin B,.», which is a 
crystalline product of vitamin B,.. Young and associates'** reported a case of 
a patient with pernicious anemia who was highly sensitive to purified liver ex- 
tracts (beef and pork) and to vitamin B,. concentrates made from strepto- 
mycin broth and also from liver. The patient showed no sensitivity to erystal- 
line vitamin By». 

Lymphatic leucemia is a disease in which the lymphoid tissue becomes hyper- 
plastic. There is a marked lymphocytosis and the lymph glands in various 
parts of the body become enlarged due to the accumulation of lymphocytes. 
The spleen and liver may be palpable. Eecchymosis of the skin and hemor- 
rhage (in the retina and mucous membrane) are important diagnostic features. 
Lymphatie leucemia ends in death within five years, during which time the 
patient follows a constant decline in weight, increasing exhaustion, and 
progressive anemia. 

Orally there may be a marked hypertrophy of the gingiva, and in other 
eases, ulcerations may be the dominant feature. The hypertrophies may form 
localized lesions, called lymphomas, which may break down and ulcerate. 
These lymphomas are actually local tumors of lymphoid tissue. The lymphom- 
atous ulcerations are necrotic, gangrenous, with a dark brown exudate and 
foul odor. 

The tongue is frequently involved and may be swollen. When the tongue 
is involved (rarely is it found as the only affected area of the mucous mem- 
brane), it is yellowish black or dark brown. An important and common 
symptom of lymphatic leucemia is the swelling and enlargement of the lymph 
nodes of the neck. The cause of tissue necrosis and predisposition to infection 
in the leucemias is probably due to the preponderance of lymphatic cells 
crowding out the polymorphonuclear leucocytes, causing a lack of resistance 
and lack of inflammatory reaction; the concomitant anemia results in poor 
tissue tone and inadequate local oxygenation. 

Agranulocytosis is a disease characterized by a marked leucopenia in the 
blood and bone marrow, accompanied by a drop in the total white cell count. 
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The use of drugs containing aminopyrine is the outstanding cause. It is said 
that in order to develop the disease, an individual must be allergic to this drug.” 
Locally, agranulocytosis expresses itself on the mucous membranes as a non- 
specific ulcerating stomatitis. Gangrenous lesions may form which involve the 
periosteum and even the bone. The ulcers are covered with a grayish slough 
containing desquamated cells, detritus, and bacteria. There is considerable 
pain, dysphagia, and a foul odor. The regional lymph nodes are affected and 
enlarged. The condition progresses rapidly and is fatal in over 50 per cent of 
the cases. Kitchen; quoted by Thoma,'** made the interesting observation that 
the leucopenia produces an increase in Vincent’s spirochetes, demonstrating 
that the presence of polymorphonuclear ¢ells in the blood is an important fae- 
tor in the control of the organisms. Vinecent’s infection of the tongue usually 
accompanies a general gingivitis and stomatitis characterized by the presence 
of a detachable membrane on an inflamed surface. When the membrane is 
pulled away a bleeding, irregular surface is revealed. 


Vincent’s Infection.—In severe Vincent’s infection of the gingiva it is not 
unusual for the infection to spread to the tongue by contact. However, an 
initial primary Vincent’s infection of the tongue is rare. The same local treat- 
ment and precautions usually employed in the case of the gingival infection, 
plus an intramuscular injection of penicillin, will clear up this condition 
rapidly. As in the case of Vincent’s infection of the gingiva, the synonyms 
employed in naming Vincent’s infection of the tongue are legion. It is called 
also: acute uleeromembranous glossitis, fusospirillary glossitis, gangrenous 
glossitis. 


Plummer-Vinson Syndrome.—The person deficient in iron is nervous, 
easily fatigued, and listless; a sore tongue, angular stomatitis, and dysphagia 
may be present. A hypochromie microcytic anemia is invariably seen. 
Koilonychia may also be present. The syndrome presenting a combination of 
these conditions is usually referred to as Plummer-Vinson syndrome. Chil- 
dren usually present only the anemia as a recognizable sign. In Darby’s* 
opinion, the oral lesions occur in one degree or another in about 10 per cent 
of iron deficient adults. 


The Plummer-Vinson syndrome is a dysphagia associated with anemia 
and is accompanied by an atrophy of the mucous membranes of the upper part 
of the alimentary tract. It is seen mostly in adult women who are thin and 
pale. The lips are often contracted, giving the face a prim or displeased ex- 
pression. There is usually an associated microcytic hypochromie anemia. The 
atrophic changes of the mucous membrane affect the tongue as well, and cause 
a smooth atrophy either completely or partially involving the tongue. When 
the submucosal tissue of the tongue is involved, the atrophy causes a wrinkling, 
and the tongue is sore and red. This condition is usually associated with an 
achlorhydria or hypochlorhydria, excessive menstrual flow, and harshness of 
skin and hair. 

Patients affected with the microcytic anemia known as the Plummer- 
Vinson syndrome are usually women past middle life and generally edentulous. 
They are usually thin, and have atrophic, contracted lips and a very narrow 
oral opening. The tongue is smooth and occasionally sore, there is difficulty in 
swallowing, and a history of inability to wear dentures. 

It has been shown that such patients are prone to alimentary and 
pharyngeal cancer. Such a patient is in urgent need of medical attention, and 
appropriate treatment will alleviate the condition and ward off the impending 
malignancy. Attempting to construct prosthetic appliances for patients who 
have a sore mouth from secondary anemia, or the Plummer-Vinson syndrome, 
is not wise until the anemia has been corrected. 
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The Plummer-Vinson syndrome is accompanied by atrophy of the mucous 
membranes of the upper alimentary tract, and Cahn** quoted Ahlbom as having 
said that these atrophic changes predispose this tissue to malignancy in a 
manner similar to that in the sear of a skin burn, in the sear of lupus, and in 
that following irradiation. In a series of 560 eases of intraoral epidermoid 
earcinoma, twelve patients had the Plummer-Vinson syndrome. Hobaek™ 
emphasized the importance of the atrophy of the mucous membranes of the 
mouth as a factor in the development of carcinomas caused by the chafing 
of dentures. Therefore an early recognition of patients suffering from this 
syndrome, and their early treatment, would truly be cancer prophylaxis. 


Moeller’s Glossitis.—Moeller’s glossitis is a chronie superficial excoriation 
of the tongue characterized by irregular, sharply defined, intensely red smooth 
areas over the anterior half of the dorsum of the tongue and associated with an 
intense burning sensation. The cause of Moeller’s glossitis is obseure. Moeller 
stated that all of his cases were in middle life; the disease is essentially an 
affection of middle life, and is most frequently found in women. 

The subjective symptoms are very definite. There is a burning sensation 
intensified by any irritation such as a change in temperature, contact with 
acids, condiments, and pressure against the teeth and gums. 

The red desquamated areas are the sites of the pain, and when the epithe- 
lium reforms the areas cease to be painful. Observing a denuded area with a 
hand lens discloses small red dots which correspond to the filiform papillae 
from which the epithelium has desquamated. Touching these red points with 
a probe produces intense pain. 

Therapeutically the results have been poor. The application of caustics is 
strongly discouraged. Astringent and antiseptic mouthwashes are likely to 
be more irritating than helpful. A mild alkaline mouthwash such as a weak 
saline-borie acid solution is helpful for hygienie purposes. 

A gastrointestinal work-up should be made. It has frequently been 
observed that there is direct correlation between Moeller’s glossitis and diges- 
tive disturbances. Moeller reported that five of his cases were affected with 
tapeworm.** 

Roentgen-ray therapy has been attempted with encouraging results.®» 
The pain is greatly reduced and the patient made comfortable. If the in- 
stituted measures of symptomatic treatment should fail, Prinz®' suggested the 
injection of the sphenomaxillary ganglion with aleohol as a last resort. 

Moeller’s glossitis is also called chronie superficial glossitis, glossodynia 
exfoliativa, chronie lingual papillitis, slick tongue, glossy tongue, glazed 
tongue, or chronic superficial circumscribed erythematous glossitis. 

Prinz and Greenbaum” in their standard text erroneously used the names 
‘*Moeller’s glossitis’’ and ‘‘Hunter’s glossitis’’ interchangeably. The medical 
dictionary*’ defines Hunter’s glossitis as ‘‘a condition of the tongue seen in 
pernicious anemia, marked by smooth atrophy of the surface and edges’’; and 
Moeller’s glossitis as a ‘‘chronie superficial glossitis, or glossitis exfoliativa ; 
an affection of the tongue sometimes extending to the cheeks and palate, 
affecting middle-aged people, especially women, and marked by burning pain, 
and by red, irregular patches, thinning of the papillae, and desquamation of 
the stratum corneum.”’ 

Cecil®® stated that Moeller’s glossitis is an obstinate condition and advised 
nonirritating food and mild mouthwashes. MHayes*? described Moeller’s 
glossitis and then went on to say that ‘‘this patient will complain of a definite 
painful area. Upon examination, however, the epithelium of the tongue ap- 
pears normal. Very rarely do we see the definite demarcated red areas as 
deseribed by Moeller. The question arises as to whether this is a distinct 
disease, or whether it should be classified among the atypical neuralgias.’’ 
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Rattner® reported a case of Moeller’s glossitis in a woman with the follow- 
ing tongue symptoms: several sharply defined dime-sized areas, some pale and 
others beefy ‘red. All lesions were eroded and had shiny, glazed, swollen 
surfaces. There was never any ulceration and the gingivae appeared healthy. 
The results of a general physical examination were normal. During the acute 
stage the tongue was extremely sensitive, especially to hot and spicy foods. 
The acute phases seemed to occur in eyeles of three weeks, beginning one week 
before the menses, increasing in severity for the next ten days, and sub- 
siding one week after menstruation. 

Treatment was attempted with vitamins, dried yeast, dilute hydrochloric 
acid, atropine and estrogens, all of which produced only transitory improve- 
ment. The history stated that these painful areas of the tongue were first 
noted five years previously and were present ever since, except during a 
previous pregnancy. Rattner stated that at the time of writing his report 
the patient was pregnant again, and the pain and lesions had disappeared. 
This case suggests a hormonal disturbance corrected by pregnancy. Moeller’s 
glossitis is therefore a distinct clinical entity, the course of which is un- 
known.?”°> It has frequently been associated with pernicious anemia in the 
past, but present opinion is that the glossitis described by Hunter and the 
glossitis described by Moeller are separate and distinctly different. There was 
no anemia or abnormal blood findings in the case reported by Rattner. 


Uremia.—In uremia, which is the presence of urinary constituents in the 
blood and an ensuing toxie condition, there may be produced a stomatitis.” 
Uremia is marked by nausea, vomiting, headache, dimness of vision, coma or con- 
vulsions, and a characteristic urinous odor of the breath and perspiration. 
Orally, the outstanding symptom is xerostomia. The oral mucosa is inflamed 
and may uleerate. The gingivae are inflamed and bleed easily. There is a lose 
or perversion of taste and the tongue shows a brown coating. 


Scleroderma.—Scleroderma is a disease of the skin in which thickened, 
hard, rigid, and pigmented patches ocecur.*> The connective tissue of the corium 
and subcutaneous structures is increased, causing a leatherlike condition of the 
skin. The oral mucosa may be affected, especially if the skin of the face is in- 
volved. Scleroderma of the tongue produces an atrophy of the muscle tissue 
which is replaced by fibrous connective tissue. This reduces the size of the 
tongue and limits the movement of the tongue in various degrees, depending 
upon the extent of involvement. If the muscles of mastication are involved 
a false ankylosis is produced which prevents the opening of the jaws. Sclero- 
derma occurs in middle life, is chronie and incurable. There is no satisfactory 
treatment known. 

Thrush is a form of stomatitis usually seen in infants, although occasionally 
an adult will be seen with this highly contagious disease. It is characterized 
by a formation of white patches, from pinhead size to that of large plaques. 
The lesions are milky white, irregular, and slightly elevated. The surround- 
ing mucous membrane is inflamed. 

The Monilia albicans is the causative agent, and thrives in an acid medium 
and unhygieniec mouth. The lesions occur on the hard and soft palates, the 
cheeks and tongue. On the tongue the patches coalesce and form large plaques, 
irregular in size, with prominent papillae. In the earlier stages the membrane 
is firmly attached and will cause bleeding when removed. As the condition 
progresses, it is generally easy to wipe away the membrane. Since the monilia 
will not live in an alkaline medium, an alkaline diet and local treatment with 
alkaline mouthwashes is the ideal treatment. 


(This article will be concluded in the January, 1952, issue of the Journal. References for 
the entire article will appear in that issue.) 
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Reviews of New Books 


Lipidoses, Diseases of Cellular Metabolism. By Siegfried J. Thannhauser. 
New York, Oxford University Press, 1950. 


This is the first revision of Thannhauser’s work which was originally pub- 
lished in 1940. Although many changes have been made, the conception of the 
pathogenesis of the various diseases which fall into the category of ‘‘lipidoses’’ 
is still basically the same. 

In the first section, which is devoted to the physiology and chemistry of 
lipid metabolism, the newer conceptions of the enzymatie disintegration of fatty 
acids and its connection with the carbohydrate and protein metabolism have 
been summarized. The author utilizes the chemical findings to considerable ad- 
vantage in the study and differential diagnosis of these diseases. Nevertheless, 
in the preface he cautions against overemphasis of laboratory methods in the 
practice of medicine, stating that the figures obtained by physical and chemical 
means in medicine should never replace but supplement the art of seeing, feel- 
ing, and listening. 

The various disease entities are presented in an orderly fashion and in each 
ease the historical background, chemical findings, laboratory tests, histopathology, 
differential diagnosis, prognosis, and treatment are treated with a great deal of 
clarity. In almost all instances the author cites at least one and in many in- 
stances several clinical cases for illustrative purposes 

Under the term eosinophilic xanthomatosis granuloma the author groups 
Schiller-Christian syndrome, eosinophilic granuloma of bone, and Letterer-Siwe’s 
disease. In his opinion these are all different stages and manifestations of the 
same disease process. However, he excludes from this group the eosinophilic 
granuloma of the skin which he feels is an unrelated disease process. He dif- 
ferentiates eosinophilic granuloma of the skin from the skin manifestations of 
eosinophilic xanthomatosis granuloma and cites chemical and histologic evidence 
to support this concept. 

An interesting and valuable addition to this text is found in the section 
on the adult form of Niemann-Pick’s disease. It is the author’s opinion that at 
the writing of the edition there were only four bena fide cases of this form of 
the disease in the literature. 

It is obvious that in the preparation of this work the author has made an 
exhaustive review of the literature. As a result the bibliographies included at 
the end of each section are quite complete and serve as an excellent source of 
reference. 

For those who have a special interest in diseases of cellular lipid metabolism, 
this book is highly recommended. It would prove to be a valuable addition to 
any dental library. 

JACK BLOOM. 


Surgical Pathology of the Mouth. By E. Wilfred Fish, C.B.E., M.D., Ch.B., 
L.D.S. (Manch.), D.D.Se.(Melb.), D.Se.(Lond.), F.D.S., R.C.S.(Eng.). 
From the Meyerstein Laboratory for Dental Research, St. Mary’s Hospital, 
London. Philadelphia, J. B. Lippineott Company, 1951. Price, $10. 


This work is divided into eighteen chapters which, collectively, treat the 
subject of dental pathology rather than oral pathology. As the author points 
out, this book is not intended to replace the standard works on general pathology. 
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The subject matter is arranged in a manner different than usually seen. In 
some respects the chapters seem to bear little relation to each other. There are 
a number of concepts presented which are thought provoking in their originality, 
an example being the separation of all tumors into developmental and neoplastic 
and the definition given each group. 

The use of the outline for odontogenic tumors suggested by Gabell, Warwick 
James, and Lewin Payne in 1914 is a persistent adherence to the past not in- 
dicative of modern concepts. While such a classification and terminology may 
be acceptable in Great Britain, such is not the case in America. 

The coverage of cysts of the oral and allied regions is adequate but con- 
fusing. Such terms as ‘‘neoplastie eysts’’ and ‘‘ Manley’s eyst’’ add unnecessary 
complexity to a truly simple group of lesions. 

Much comment could be made on the discussions relating to tumors, both 
benign and malignant. There is always great danger in oversimplification of a 
difficult subject, and the superficial approach to malignant tumors by the author 
interjects this element to a marked degree. In the reviewer’s opinion, Chapters 
XV, XVI, and XVII might better have been eliminated since no useful purpose 
is served by such an elementary approach to a complex problem. 

One wonders whether the author had been denied the use of other than the 
British literature in preparing this work. Such an inadequate coverage of pub- 
lished theses cannot be overcome by suggesting particularly limited uses for 
the book. It is difficult to understand why the dental student or practitioner 
should look at the basic phenomenon of pathology any differently than his medi- 
eal colleagues. 

The 236 photographs and photomicrographs are excellent to the point of 
deserving mention. The color reproductions, of which there are several, are 
equally good. 

JosePH L. BERNIER. 


Exodontia. By M. Hillel Feldman, D.D.S., F.LC.A. Fourth edition, revised, 
with 322 illustrations and 290 pages. Price, $6.50. Philadelphia, Lea & 
Febiger, 1951. 


From the point of view of strict exodontia and anesthesia, Dr. Feldman’s 
book is well done. In the introduction, the indications and contraindications to 
general anesthesia are adequately presented and discussed. Dr. Feldman is 
very well versed on the subject of general anesthesia and has done a good job 
in giving a basis for consideration of various anesthetic agents. 

His viewpoints on the extraction of teeth in the presence of acute infee- 
tions by removal of the cause, when not traumatic, as soon as possible when 
judgment and experience indicate that the defensive barriers will not likely be 
broken down, is a well-accepted method of treatment. His statement that 
‘hospitalization of the dental patient should always be in association with a 
competent practitioner, who prescribes for the systemic symptoms while the 
dental surgeon looks after the dental area’’ cannot be upheld. Oral surgery is 
an advanced specialty on a plane with any other specialty of medicine, and the 
training required is such that these specialists are very capable, more so than 
the average physician, of treating local and systemic problems of dental origin. 
If any exodontist or oral surgeon cannot administer to the systemic treatment 
of a patient with a dental infection and fever, he should refer this patient to 
one who can. This does not mean that medical consultations should not be 
sought in questionable cases—but they should not be necessary for the care of 
every hospitalized dental patient. 

The chapter on acute pathology of the teeth is not too well done. Emphasis 
is placed upon the extraction of teeth with exposed pulps rather than upon 
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good root canal fillings and possible apicoectomy, where indicated. The extrac- 
tion of pulpless molars in cases of acute or chronic maxillary sinusitis, whether 
of catarrhal or of suspected dental etiology, and the extraction of teeth suspected 
being pulpless in individuals who are fighting off a systemic disease as advocated 
by the author should not be necessary in most eases. 

The chapters on exodontia are taken up in detail and are very well presented. 
The forceps technique and the methods of extracting the various teeth in the 
dental arch are taken up individually in detail. The use of forceps, elevators, 
and exolevers is well discussed and illustrated. The author prefers the use of 
the drill to the mallet and chisel and puts emphasis upon this with good reason- 
ing. The removal of impacted teeth of all types and fractured and retained 
roots is presented adequately. 

The procedure for the removal of a tooth root which has been foreed into 
the antrum by enlarging the opening in the floor of the sinus is not an acceptable 
technique, and the insertion of gauze or rubber drains where a blood clot has 
broken down would delay rather than aid healing. 

Many of the author’s nine reasons for removal of a second mandibular molar 
in preference to the related impacted third molar cannot be accepted. It should 
rarely be necessary to sacrifice this former tooth unless definite pathology exists 
which cannot be corrected by other means. 

The chapters on Sutures and Dressings, the Management of Deciduous 
Teeth, Operative Accidents and Postoperative Considerations are briefly and 
clearly done. 

The final chapter on Dental Malpractice and Jurisprudence, by Michael A. 
Hayes, A.B., L.L.B., is an interesting and informative treatise on the legal 
aspects of dental practice. 

This text is meant for the average dental practitioner to aid him in accom- 
plishing his exodontia with greater facility by presenting basic techniques and 
principles. In this respect, it is well worth while. The volume could be improved 
considerably, however, by a revision of many other parts. 

E. L. SLEEPER. 


Accepted Dental Remedies. Sixteenth edition. Council on Dental Therapeuties, 
Chicago, American Dental Association, 1951. Price, $1.50. 


This is the most recent of the annual editions which list the currently ac- 
cepted commercial products and contain a deseription of nearly all of the of- 
ficial and nonofficial therapeutic items which have been found to be useful in 
dental practice. 

Changes incorporated in the fourteenth revision of the Pharmacopoeia of 
the United States and the ninth edition of The National Formulary are con- 
formed to. In order to bring the listing up to date and in an effort to provide 
recent information, numerous changes have been made. 

In the introduction, the purpose of the Council on Dental Therapeutics is 
stated, as are the provisions for acceptance in general and special categories. 

At the end of this book is a section containing formulas and tables which 
are of considerable usefulness to the dental practitioner. In addition there is a 
special chapter on symptoms and treatment for many types of acute poisoning. 
A bibliography of all references made in the volume is found at the end of the 
book. 

This edition is well prepared and a valuable reference for the dental prac- 
titioner. 

JACK BLooM. 








1320 QUARTERLY REVIEW OF LITERATURE 


Radiology of the Teeth and Jaws. By Frank L. Ingram, D.M.R.D., L.DS., 
M.R.C.S., L.R.C.P. Baltimore, Williams and Wilkins Company, 1950. 
Price, $3.50. 

The author presents in a clear and concise manner the technical and patho- 
logic aspects of dental radiography. It is a book which is designed to serve as 
an aid to the radiologist who does not see or take dental x-rays too often, and 
to the dental student and practitioner who are almost always confronted with 
problems in the techniques of producing or interpreting dental films. 

The book is divided into two parts. The first section briefly and adequately 
describes methods of taking and developing both intra- and extraoral dental 
x-rays. Variations in techniques for the child, adult, and the aged are discussed. 
The second section is devoted to pathologie aspects and interpretation of dental 
films, and the brief pathologic descriptions are an invaluable aid in understand- 
ing these x-rays. 

The book is highly recommended as an aid to those practicing dentistry or 
dental radiography. 

KE. L. SLEEPER. 


Gingivitis Gravidarum. By Frode Hilming, Dissertation, University of 
Copenhagen, 1950. 


The author presents a study of the clinical picture and the etiology of 
gingivitis with special reference to the influence of vitamin C. After a survey 
of the literature he describes the material used for the study. It consists of 
203 pregnant women examined at the obstetric policlinic of the Danish State 
Hospital. Each patient was examined several times, the first examination taking 
place during the second, third, or fourth month of pregnancy, the second ex- 
amination the following month, and the further examinations taking place every 
other month until delivery; all patients were examined after parturition. 

At the stomatological examination, the condition of each gingival papilla 
was recorded, the author examining each patient himself and always under the 
same light conditions. 

According to the degree of severity, the cases were placed into five classi- 
fications. They were also divided into two groups, a specific group which 
showed amelioration of the gingival condition after parturition, and a second 
nonspecific group which showed no amelioration when the patient was examined 
after parturition. 

Of the 203 pregnant women, 95 (47 per cent) had gingivitis gravidarum 
specifica, and 108 (53 per cent) showed the picture of gingivitis gravidarum 
nonspecifica. In the specific cases the condition was steadily aggravated during 
pregnancy. The aggravation culminated in the eighth month in 84 per cent of 
all the cases examined, and the amelioration culminated in the ninth month in 41 
per cent. The nonspecific cases showed no such typical clinical course. 

On reaching the climax we find a greater number of more severe cases in 
the specific group than in the nonspecific. It all means that in most cases the 
specific pregnancy gingivitis produces a rather severe aggravation, whereas the 
minority of these cases are aggravated only to a slight degree. The author 
states that the improvement discovered during the ninth month may have a 
great bearing on Ziskin’s demonstration of the reappearance of slight keratiniza- 
tion of the epithelium in most cases in this month. 

He found that in specific cases the condition starts to become evident not 
much later than the second month of pregnancy. His findings also suggest 
that the gingival condition will return to normal during the first couple of days 
after delivery, and that this improvement will seldom continue after the lapse 
of the first few days. 
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The symptoms of the specific type of gingivitis gravidarum do not vary 
much from those found in the nonspecific type or in the nonpregnant woman. 
Excessive hyperemia causing raspberry red gingivae seems to be the most 
characteristic feature; also it is found only in half of the cases, but it is much 
more common in the specific group than in the nonspecific. Hyperemia in 
general and bleeding due to it must doubtless be regarded as the most charac- 
teristic symptom, although it is not essentially greater than in the nonspecific 
group. These symptoms start in the second month, increase considerably during 
pregnancy, and recede noticeably after parturition. Even if there is a tendency 
to more severe and extensive hypertrophy in the specific group, the author feels 
that this is not as characteristic a sign as is generally believed; only half of the 
-»ases Showed development of new hypertrophies. 

Gingivitis with ulcerations was found in 88 or 43 per cent of the 203 
patients; 37 per cent occurred in the specific and 49 per cent in the nonspecific 
group. Uleerating gingivitis, however, is hardly a characteristic manifestation 
of gingivitis gravidarum specifica, but is of great importance because of the 
danger of deeper involvement of the parodontium. The author found that in 
16 per cent, lasting damage resulted, persisting after parturition. Therefore, 
one should not pass lightly over gingivitis gravidarum on the assumption that 
it will disappear spontaneously after parturition. 

Etiological factors were investigated. .ocal factors are as important as 
in every other ease of gingivitis, but are not the primary cause of gingivitis 
gravidarum specifica, but they may have an aggravating effect. Age did not 
affect the severity of the disease. 

The vitamin C relationship was tested in both the cases of specific and 
nonspecific gingivitis gravidarum. The author found that the specific pregnancy 
gingivitis cannot be caused by ascorbie acid deficiency because only a few cases 
had particularly low serum ascorbie acid values (a.m. Rehberg), and a daily 
supplement of 50 mg. vitamin C did not reduce the frequency of gingivitis 
gravidarum specifica, nor did he find that the increased tendency to gingival 
bleeding was caused by a relatively low vitamin C content. 

The survey on hormonal factors is interesting. Ziskin’s theory that estrogen 
in pregnancy is present in bound inactive form, so that it is unavailable for 
the gingiva to a sufficient extent, must be considered very questionable, as Jensen 
and Pedersen-Bjergaard found the estrogens to be excreted mainly in free form 
(80 per cent). 

We do not find Ziskin’s theory of a direct unfavorable effect of chorionic 
gonadotropin on the gingivae very probable, as the specific pregnancy gingivitis 
according to this study only commences in the second month in which the 
maximum of chorionic gonadotropin production is reached. Not until the 
eighth or ninth month does gingivitis reach its climax. Concerning an antago- 
nistic effect of the increased activity of the thyroid gland and the adrenal cortex 
on the estrogens as mentioned by Ziskin, very little is actually known about these 
things. On the hand, Ziskin’s hypothesis of the modifying effect to progesterone 
on estrogen appears to be very acceptable. The excretion curve of the preg- 
nandiole has a great resemblance to the typical clinical course of the specific 
pregnancy gingivitis as it has been found and described in this study. The 
clinical amelioration in the ninth month which has been found in 41 per cent 
of the specifie cases, and which has probable bearing on Ziskin’s discovery of 
new keratinization in this month, might be explained in the following way: 
The production of progesterone (which according to some investigators [Oster- 
gaad, Portes, Simonet, and Robey| declines in the ninth month, and according 
to Venning does not decline) might decline in these 41 per cent to such an extent 
that estrogens will again prevail and give rise to new cornification and better 
conditions of the gingivae. In those patients who show no gingival amelioration 
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in the ninth month the maximum production of progesterone may last until 
term. In accordance with the rapid improvement after parturition of all specific 
eases of pregnancy gingivitis, the excretion of pregnandiole shows a rapid decline 
in the puerperium. 

As some authors (Stiebert and Schneider, Hauenstein) have reported 
beneficial effects from local estrogenic therapy for pregnancy gingivitis, and on 
account of Ziskin’s experimental results with injection of estrogens into castrated 
monkeys, it must be assumed that the theory of Kutzleb on a hyperproduction of 
estrogen as a cause of most cases of pregnancy gingivitis is wrong, and the theory 
of Ziskin on a local lack of utilization of estrogen is correct. 

When about 53 per cent of the patients in this study were composed of 
nonspecific cases which did not appear to be influenced by pregnancy, this fact 
may be explained by the great individual divergences in the quantitative hor- 
monal production during gestation. It seems possible that only such pregnant 
women will develop gingivitis gravidarum specifica who reach relatively high 
values of progesterone production as probably a distinct surplus is necessary to 
counteract and abolish the natural beneficial effect of estrogen on the gingivae. 

Attention is briefly drawn to the corticoids. On account of modern experi- 
ence with respect to the beneficial effect of these hormones on connective tissues 
it seems correct to believe in a similar beneficial effect of the corticoids on the 
gingivae. (This assumption is supported by a single personal experience of the 
author on beneficial therapeutic effect of ACTH on the gingivae.) So it may 
be considered a possibility that also relatively high production of corticoids in 
some way may account for the missing development of specific pregnancy gin- 
givitis in about one-half of the material of this study. 

oe A 


The following book was reviewed in the April issue of the JOURNAL on page 
501, but the publishers and other particulars were omitted: 


Functional Prosthetics. By Prof. Dr. Walther Wild. 187 pages with 127 
illustrations. Basle, Benno-Schwabe & Co., 1950. (Importers, Grune & Strat- 
ton, Inc., New York.) Price, bound in linen, 40 Fr. 


Die Ortliche Betaubung in der Zahnheilkunde. (Local Anesthesia in Dentistry.) 
By Guido Fischer, Dr. med. dent. et phil., a.o. Prof. der Zahnheilkunde i. 
R., formerly Direktor des Zahnarztl. Instituts der Universitat Hamburg. 
Ninth edition, 240 pages, 195 illustrations. Leipzig, Johann Ambrosius 
Barth, 1951. Price, bound, D.M. 18.50. 


The author, well known for his excellent text on Local Anesthesia published 
in 1911 and translated by Dr. H. Riethmiiller, presents an entirely rewritten text 
with new illustrations. Excellent topographic-anatomie pictures are included to 
facilitate the study of the complicated blood and nerve supply of the head and 
neck. Injections for the main branches of the fifth nerve are especially well 
covered, since in Germany local anesthesia is given preference even for major 
oral surgical procedures. 

In the first part of the book, pain, methods of anesthesia, sterilization, 
pharmacology of the drugs used, instrumentarium, and preparation of the 
patient are discussed. 

The second part deals with dangers and complications. Indications for 
local anesthesia for various purposes are enumerated. 
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The third. part deals with the anatomy and histology of the regions involved. 
The student finds here information of great value, and the oral surgeon in par- 
ticular will find the illustrations of the dissections of the fascial spaces, the 
euts depicting the nerve and blood supply, a great help, not only to make the 
injection but also to perform operations in the maxillofacial area. 

The fourth part is devoted to the technique for local injections and conduc- 
tion anesthesia for the various parts of the face and jaws. Intraoral and extra- 
oral injections of the main divisions and branches of the fifth nerve are described 
in great detail. 

Anesthesia for children receives special attention, and for young children 
ethyl chloride is preferred to local anesthesia in case of short procedures. 

A special chapter is added at the end of the book describing the satisfactory 
results the author has obtained with Zylocaine, which he believes to be twice as 
effective as Novoeaine. He points out that anesthesia with Zylocaine is more 
quickly obtained, longer lasting, and without marked aftereffects. 

This book is highly recommended to those who are interested in the latest 
developments in local anesthesia for oral and dental operations. 


K. H. T. 
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of Current Literature 





SUPPORTIVE TREATMENT 


Nonspecific Inhibition by Serum and Urine in the Microbiologic Assay of Antibiotics. 
R. B. Gerstung. J. Lab. & Clin. Med. 37: 575, April, 1951. 


Many tests for antibiotic concentration in body fluids have assumed that all bac- 
terial inhibition observed is due to the action of specific antibiotics. Such a conclusion 
is not justified without adequate controls of the fluids tested. 

Of sixty combinations of normal serums with bacteria under standard bioassay con- 
ditions, twenty-nine, or barely half, yielded growth at a 1:12 or greater concentration of 
serum, while one-third were still negative at 1:25 serum to broth ratio. 

A considerable number of drug-free urines prevented growth of two test organisms 
at dilutions within the usual bioassay range. 

These data emphasize the need for adequate control of specificity of the inhibition 
attributed to antibiotics in the microbiologic assay of the body fluids. Wide divergence 
between individual samples with respect to antibacterial intensity throws considerable 
doubt on the assay results attributed to antibiotics when normal or pooled body fluids are 
used as controls. 

Jack Bloom. 


In Vivo and in Vitro Effect of Aureomycin Hydrochloride on Syringospora (Monilia, 
Candida) Albicans. M. Moore. J. Lab, & Clin. Med. 37: 703, 1951. 


The toxic effects following the oral administration of aureomycin hydrochloride are 
listed as nausea, vomiting, headache, epigastric pain, persistent diarrhea, a maculopapular, 
urticarial, or scarlatiniform skin rash, anal and perianal irritation and/or pruritus, vaginitis, 
lesions of the mucous membranes of the mouth, throat, and pharynx, Perléche-like lesions, 
black tongue, glossitis, cheilitis, and smooth tongue. Phlebitis has been described as a 
sequela to intravenous administration of aureomycin. 

A patient, with a complicated history of pulmonary lesions, from whom whole septum 
Syringospora (Monilia, Candida) albicans was isolated following oral aureomycin therapy, 
is described and presented. Golden yellow crystals considered to be possibiy an altered 
form of aureomycin hydrochloride were found in the center of each monilial colony. 

Aureomycin crystals in concentrated form when placed on plates seeded with 8S. 
albicans tend to show temporary inhibition of the organism’s growth. 

Dilute aureomycin has a stimulatory effect on S. albicans, increasing the perceptible 
growth of the culture as compared with the control. 

Microscopically, aureomycin has a double action. Cells closely associated with the 
aureomycin develop large or giant forms whereas cells some distance from the crystals 
but nevertheless in contact with diluted aureomycin develop small, rapidly multiplying 
forms. 

Aureomycin hydrochloride fluoresces bright golden yellow and this was demonstrated 
in the primarily isolated colonies of Syringospora. 

Oral aureomycin is contraindicated in pulmonary mycosis caused by S. albicans. 

Jack Bloom. 


ANESTHESIOLOGY 


Post-Operative Respiratory Infection. Geoffrey Kaye. |. J. Australia 23: 66-67, Feb- 
ruary, 1951. 
Conclusion 
Postoperative respiratory infection was formerly common. Ross, in 1923, put its 
incidence at 4 per cent after anesthesia with ether. It is now far lower because atelectasis 
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is better understood and wider use is being made of the endotracheal tube, the pharyngeal 
pack, and the aspirator. The present writer has consulted the personal records of 1,317 
dental cases in which ‘‘follow-up’’ was adequate. Of these, 638 were minor operations 
carried out under nitrous oxide-oxygen given by the nasal route. The only respiratory 
sequel to be recorded was the ‘‘common cold.’’ The other 679 operations were major 
ones, performed in the hospital under endotracheal anesthesia. Respiratory infection 
supervened in three cases, the incidence being 0.44 per cent. One of the patients suf- 
fered exacerbation of an undiagnosed tuberculous infection; another, exacerbation of pre- 
existing bronchitis. The third, a healthy subject, contracted bronchitis which was un- 
explained and should probably not have been allowed to occur. 

It will be seen that the incidence of respiratory infection after dental operations is 
low. The patients concerned are usually free from pre-existing disease of the lungs. They 
are not exposed to the diaphragmatic paresis and resulting pulmonary subventilation which 
follow abdominal operations, nor to the prolonged immobility which may follow ortho- 
pedie surgery. Prevention of respiratory infection is, in them, largely a matter of defense 
of the bronchial tree against contamination by blood, pus, or dental fragments. This 
defense is a mechanical problem, to which modern anesthetic and surgical technique pro- 
vide an adequate solution. 

A striking feature of postoperative respiratory infection is the difference in prog- 
nosis now, as compared with that in the period before the second World War. The writer 
has consulted personal records of 5,274 cases of the prewar period, in which ‘‘follow-up’’ 
was adequate. They included operations of all types, under every form of general an- 
esthesia. The over-all incidence of respiratory infection was 0.5 per cent, a figure reason- 
ably satisfactory. But, of the 26 patients who contracted such infection, seven (or more 
than one-quarter) died of it. This result seems appalling today when the prognosis has 
been revolutionized by ‘‘stir-up’’ treatment, tracheobronchial toilet, the sulfonamides, and 
the antibiotics. The present favorable outlook must not, however, engender a casual at- 
titude toward postoperative respiratory infection. The latter is still potentially dangerous 
and carries a risk of permanent invalidity. It is also usually preventable. 

A. w A. 


ORAL PATHOLOGY 


Electrolytic Decalcification by Means of a One-Day Battery Charger. P. T. Dolan. J. Lab. 
& Clin. Med. 38: 166, July, 1951. 


A metallic rectifier type of battery charger for bone decalcification is described. 

The apparatus is easily set up with materials readily available in any laboratory. 
The battery charger used delivers an amperage ranging up to approximately 2.0 using 
alternating current. An 8 ohm variable resistor may be used for control if desired. 

‘*Tn conjunction with this charger we use a 4 by 4 inch glass icebox dish fitted with 
plastic lid. Platinum wire electrodes are fitted in the iid in such a manner that they are 
four inches apart and extend to within one-half inch of the bottom of the dish. The 
electrodes are fitted to the plastic lid by means of small bolts to which the positive and 
negative poles of the charger can be attached. Twenty gauge platinum wire is used. The 
bone sections are attached to the positive pole wire by simple wrapping in the case of 
intact fragments. Smaller fragments are placed in a small basket devised from ordinary 
plastic window screen through which the platinum wire is run. 

‘*The solution used is that of Richman and associates, as suggested by Ducey and 
Shippy,! consisting of concentrated hydrochloric acid, eight parts; formic acid, chemically 
pure, ten parts; distilled water, eighty-two parts. We have found 300 cubic centimeters 
to be a sufficient solution for one specimen. The maximum current obtained is about two 
amperes, which in our experience did not raise the temperature beyond 30° C.—a safe tem- 
perature from the standpoint of tissue coagulation. 

‘*Specimens of cortical bone approximately 0.3 cm. in thickness are decalcified within 
twenty-four hours; specimens consisting of only spongy bone of similar thickness are de- 
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calcified as a rule within three to six hours; tiny fragments must be checked within two 
to four hours.’’ 
Reference 


1. Ducey, E. F., and Shippy, R. T.: Decalcification of Bone by Electrolysis, Am. J. Clin. 
Path. 20: 85-86, 1950. 
tT. 4. %, 


Ueber Aneurysmenblidung im Kiefer-Gesichtsbereich. (Formation of Aneurysm in the 
Region of the Jaws and Face.) W. Holler. Deutsche zahnirztl. Ztschr. 6: 638, 1951. 


The formation of aneurysms in the region of an infected jaw which has not been 
traumatized is of very rare occurrence. The infectious process causes an erosion of the 
vessels and the escaping blood enters the adjacent morbid tissue. 

More common are erosion hemorrhages which occur on an infectious basis in a trau- 
matic wound which has not received proper primary care. Primary closure may cause 
stasis of the tissue fluids, and even under antibiotic protection, the walls of the vessels 
may be destroyed by abscess formation. 

The most common cause of aneurysm is traumatic injury. In these cases which are 
described in the article, aneurysm occurred only two to ten weeks after the trauma from 
a shrapnel injury. Probably the shrapnel splinters which may have entered a muscle cause 
erosion of the vessels gradually through motion, which explains why hemorrhage occurs 
so late. 

Aneurysms should be taken care of as-soon as they are discovered in order to pre- 
vent injury of nerves and soft tissue, and the danger of external hemorrhage and its con- 
sequences. The author treated cases of aneurysm of the temporal, facial, and external 
carotid arteries. 

H, R. N. 


Tabakrauch und Zihne. (Tobacco Smoke and the Teeth.) H. J. Schmidt. Stoma 4: 111, 
1951. 


The author concluded from his examinations that the increased use of smoking de- 
creases the incidence of dental caries. The beneficial effect is noted on the palatal, buccal, 
and mesial surfaces of the teeth. Tobacco causes a deposit to form on the teeth which 
may penetrate the dental cuticle and is distributed in the enamel in the form of spots. 
Yellow discoloration may be found to reach as far as the odontoblastic processes. The 
saturation with the derivatives of tobacco smoke appears to be responsible for the caries 
resistance. 

H. R. M. 


ORAL MEDICINE 
Treatment of Child Patients in General Practice. W. D. Suthers. D. J. Australia 23: 
40-41, January, 1951. 
Treatment Plan and Its Importance 
From the data obtained at the first appointment we know: 


a. The attitude of child, temperament, influence of parent, and desirability of pre- 
medication. If the child is spoiled and unruly, then the parent can be warned at the out- 
set that that time factor may influence the cost. 


b. The number and extent of cavities: simple Class I, Class III, or Class V cavities 
in deciduous molars are usually less sensitive than Class I cavities in permanent molars. 
c. The questionable teeth: extraction or pulpotomy depending on: 


1. Number of teeth with pulp-involvement. 
2. Number of teeth missing. 
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3. Vitality of pulp and extent of exposure. 
4. Health of child. 
5. Attitude and cooperation. 
d. Teeth to be extracted, and need for space maintenance. 
1. The loss of second deciduous molars is more serious than the loss of first molars. 
2. The loss of deciduous molars is more serious in a 5-year-old than in an 8-year-old. 
3. When a Class II malocclusion exists, space maintenance is vital in the mandible 


and, in a Class III malocclusion, it is equally vital in the maxilla. 


The problem of space maintenance is simplified if the following procedure is 
adopted: 


Where teeth have been lost prematurely, bend a U-shaped wire staple to fit the 
space, and check for closure of space at monthly intervals. 

This task can be entrusted to an intelligent parent (suggest a fortnightly check), and 
if an appliance is needed, you will not have to sell the idea. 

e. Oral hygiene. If the oral hygiene is poor, then restorative work and patient 
and parent education must go hand in hand. Prophylactic odontotomy is desirable under 
these circumstances. 

f. Caries activity and control. The need for diet charts or a program of caries con- 
trol should be assessed before treatment plan is completed. 

A little more thought given to planning the treatment which our young patients re- 
quire will pay handsome dividends in every respect and avoid many of the headaches 
associated with children’s dentistry. 

A. J. A. 


Méniére’s Syndrome. Observations on Vitamin Deficiency as the Causative Factor. III. 
The General Disturbance. Miles Atkinson, Arch. Otolaryng. 51: 150, February, 1950. 


‘*Lingual Signs.—The signs of niacin deficiency are manifested mainly in the tongue. 
For a full and detailed description of the changes which occur, reference should be made 
to the work of Kruse. In cases of acute niacin deficiency, the first stage is shown by 
hypertrophy and increased vascularity of the fungiform papillae, producing so-called 
strawberry tongue, and this is followed by atrophy, producing the smooth, glazed ‘raw 
beef’ tongue. These are the changes seen in frank pellagra. They are not seen in the 
group of cases under consideration here in which the deficiency is chronic and is slowly 
developed over a number of years before the syndrome of Méniére appears. In chronic 
niacin deficiency the appearances are very different, though the two stages through which 
the lingual papillae pass are the same, hypertrophy followed by atrophy. In the earlier 
stages the most evident change is in the filiform papillae, which enlarge, run together in 
columns and may fuse into a solid white fur over the dorsum of the tongue. Among these 
white filiform papillae, the fungiform papillae on the tip and edges of the tongue appear 
red, swollen and edematous. As atrophy sets in, the heaviness of the fur begins to de- 
crease, many of the filiform papillae disappear, so that those remaining appear discrete 
(‘cobblestone tongue’), until eventually among them smooth patches appear, in which all 
papillae have disappeared (‘geographic tongue’). This smooth atrophy appears first at the 
edges of the tongue and then moves toward the center. The fungiform papillae also share 
in the atrophic process, diminish into minute red spots and -ultimately disappear almost 
entirely. Many phases of these two steps may be present in the tongue at the same time, 
such as smooth edges, a thick dorsal fur of hypertrophied filiform papillae and a tip 
speckled with red dots of atrophying fungiform papillae. Fissuring of the tongue, occa- 
sionally very deep, sometimes also occurs and is said to be due to the atrophic process and 
to niacin deficiency. Personally, I am inclined to doubt this interpretation, having seen 
fissuring mainly in association with severe signs of riboflavin deficiency in the eyes and 
elsewhere; and in tongues with bluish or magenta tint, accepted as being due to riboflavin 
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deficiency. It seems to me possible that fissuring is the same effect in the tongue as cheilo- 
sis in the lips, and hence that fissuring may be a manifestation of riboflavin deficiency 
rather than of niacin deficiency.’’ 

7. 2 G. 


Ueber das Auftreten allergischer Reaktionen bei der Therapie mit Penicillin und Strepto- 
mycin. (The Occurrence of Allergic Reactions in Penicillin and Streptomycin 
Therapy.) R. Schuppli. Schweiz. med. Wehnschr. 81: 589, 1951. 


Allergic reactions due to antibiotic therapy are of great variety. Stomatitis may 
occur from the use of troches, conjunctivitis from ophthalmologic therapy, contact eczema 
from the use of salves. Urticaria associated with marked swelling may be seen at the site 
of injection or may affect the entire body, and often this type of urticaria resists treat- 
ment stubbornly, and may have dangerous consequences in particular parts of the body. 
The popularization of penicillin therapy has brought with it an increase in mycotie infee- 
tions, and marked exacerbations of such infections are often associated with the admin- 
istration of penicillin. The writer feels there is a possibility that there is an allergy re- 
lationship between penicillin, a fungus extract, and such organisms as epidermophyton 
interdigitale and trichophyton rubrum. 

H. R. M. 


Streptomycin Therapy in Oral Tuberculosis. H. Oppenheim, C. S. Livingston, J. W. 
Nixon, and C. D. Miller. Arch. Otolaryng. 52: 910, December, 1950. 


‘*Oral tuberculosis is a comparatively uncommon disease. The theories advanced for 
its rarity are various: the resistance of the thickened epithelium to the invading or- 
ganisms; the protective and germicidal action of the saliva; the rich blood supply of this 
region; the constant movements of the tongue and cheek, preventing prolonged contact 
with the bacilli, and the antagonistic action of different bacteria among themselves. 

‘‘The types of tuberculosis of the oral mucosa (in addition to the rare lupus vulgaris) 
include the following forms: (1) ulcer, (2) fissure, (3) granuloma, (4) tuberculoma, and 
(5) glossitis. The ulcer is by far the most frequent and, according to Herrmann, also the 
severest type. It shows undermined edges, has an irregular outline and is often covered 
with a grayish exudate. It lacks the induration of cancerous lesions. The histological 
features of tuberculous lesions are too well known to be mentioned here. They will be 
presented later in some of the biopsy reports of our cases. 

‘‘Among the symptoms of the disease, by far the most outstanding one in the pres- 
ence of ulceration is pain, especially on deglutition. 

‘*The diagnosis depends on biopsy. 

‘*The prognosis of all tuberculous infections of the mouth heretofore has been poor, 
especially in the presence of ulcerations. Granulomas gave a somewhat better outlook. 
Once established, the lesions develop independently of the progress of the pulmonary 
disease. 

‘‘Before the advent of the antibiotics, the treatment of tuberculous lesions in the 
mouth had usually been palliative. Caustics or direct cautery had been applied locally, 
sometimes with surgical excision of the lesions preceding these. Ultraviolet rays, radiation 
from a cold quartz lamp, radium and roentgen radiation, especially in the form of grenz 
rays, have been used with some success, as was tuberculin therapy. In terminal] cases local 
anesthetics have been employed and infiltration or sometimes resection of the lingual nerve 
has occasionally become necessary to control the pain. 

‘“Eleven cases of oral tuberculosis are reported. The buccal mucosa was involved in 
five patients and the tongue in another three. Two lesions occurred on the alveolar process, 
and one was located on the lower lip. Tuberculosis involving the fauces, the tonsils and 
the pharynx was intentionally omitted in this report and was mentioned only when oc- 
curring in addition to other oral pathologic conditions. 

‘In all our cases the lesions developed in the presence of sputum positive for 
acid-fast bacilli due to pulmonary tuberculosis. However, a sputum positive for the 
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bacilli alone was not considered sufficient evidence for establishing a diagnosis of tubercu- 
losis for patients with suggestive oral lesions. In ten of our cases the diagnosis of tuber- 
culosis was verified by biopsy. In one instance tubercle bacilli could be demonstrated in 
the culture from the secretion of a fistula. 

‘*Ten of the 11 patients were treated with streptomycin or dihydrostreptomycin and 
paraaminosalicylie acid according to the randomization of the Veterans Administration’s 
streptomycin protocol. All oral lesions healed from within 10 days to about two months 
under this regimen. Two recurrences were observed, and these lesions remained healed 
after a second course of streptomycin therapy.’’ 


2 < 


A Note on the Use of Pituitary Adrenocorticotropic Hormone (ACTH) and Estradiol 
Benzoate (Pyrogynon B) in the Treatment of Gingivitis Associated With Endocrine 
Imbalance. Samuel Dreizen, Robert E. Stone, and Tom D. Spies. Surg., Gynec. & 
Obst. 90: 580, May, 1950. 


‘*Two patients with clinical evidence of chronic diffuse desquamative gingivitis and 


endocrine dysfunction were treated with estradiol benzoate. 


‘*Case 1—M. B., a 54 year old woman, was admitted to the Nutrition Clinie in 1946 
with a gingivitis of 6 years’ duration. She had been advised by her physician that she 
had pellagra, and her chief complaints at the time of admission consisted of a sore mouth, 
nervousness, and weakness. Physical examination showed a lean, hump-backed, appre- 
hensive, senile appearing woman who was undernourished and in poor health. She had 
a full complement of natural teeth which were free from caries. They were heavily stained 
and surrounded by massive accretions of subgingival and supragingival calculus. The 
interdental papillae were retracted, rounded at the ends, engorged, spongy, denuded, and 
raw red. They had a glazed appearance and bled easily following slight pressure. The 
gingival mucosae adjacent to the interdental papillae were similarly involved for a dis- 
tance of approximately 1% centimeters from the necks of the teeth to the mucolabial and 
mucobuceal folds. There was an extensive exudate around the necks of the teeth where 
deep periodontal pockets were observed. Fetor oris was striking. 

‘*Other pertinent physical findings included a slight tendency toward ecchymosis, 
considerable injection of both eyes, a tanned, pigmented, rough, dry, and scaly skin. The 
vaginal mucosa was very dry and probably atrophic. There were purpuric lesions about 
the meatus of the urethra and in the mucosae of the vulva and proximal vagina. These 
lesions extended for a distance of about 3 centimeters into the vagina and involved the 
entire circumference. There were no freely bleeding points or ulcerations. 

‘*A nutrition history taken shortly after admission suggested a borderline deficiency 
in vitamin C. The vitamin C plasma level was 0.107 milligram per cent. Bleeding time 
and coagulation time were normal. Although there was no positive clinical evidence of 
seurvy, the teeth were scaled, and the patient was given 500 milligrams of ascorbic acid 
orally each day for a period of 1 month. The oral and vaginal lesions remained unchanged 
during this time. No changes occurred when 50 milligrams of rutin were given each day 
together with 500 milligrams of aseorbie acid for a period of 2 weeks. 

‘*A sex history obtained from this patient showed that she had attained menarche 
at the age of 15 years. Her menstrual periods had been regular and not unusual. Meno- 
pause appeared at the age of 43 years. From age 43 to 52 she had had an interval amenor- 
rhea. Since the history of the development of the gingival and vaginal lesions coincided 
with the period of the menopausal changes, a diagnosis of hormenal imbalance was sug- 
gested. In September, 1949, she was given 10,000 rat units of estradiol benzoate by intra- 
muscular injection each day for a period of 11 days. On the third day the patient volun- 
teered that her mouth felt better and cleaner than it had in a long time. There were no 
objective signs of improvement noted. On the fifth day a diminution of the edema and 
hyperemia of the gingivae was observed. For the first time they did not bleed in response 
to pressure, and they felt less painful and more firm than they had in many years. The 
gingival edema and hyperemia continued to recede during the next 6 days. Stippling was 
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observed on the ninth day. At this time it was noted that the hemorrhagic areas in the 
vagina had subsided entirely. The vaginal mucosa was moist, and a secretion was present 
at the introitus. At the end of the eleventh day the gingivae had lost their denuded 
appearance, were firm and free from edema and, except for a slight diffuse hyperemia in 
the region of the original lesions, appeared normal. Patient demanded to be discharged 
and injections were discontinued. When she returned 3 weeks later, the gingivae were 
again tender and sore, bled easily in response to slight pressure, and hyperemic and 
edematous areas were again present in the interdental papillae. 


‘*Case 2.—F. H., a 30 year old unmarried white woman, came to the Nutrition Clinic 
in 1944 with a chief complaint of a generalized stomatitis and dermatitis of 15 years’ dura- 
tion. In this interval she had been treated with massive doses of nicotinic acid, vitamin 
A, and ascorbic acid. In addition, she had received injections of arsenic, applications of 
gentian violet, and sponging with hydrogen peroxide followed by applications of white 
vaseline salve containing carbolic acid. None of these agents had provided more than 
temporary palliative relief. 

‘*Examination of the mouth showed that the free gum margins of the gingivae were 
retracted and edematous. The tips of the interdental papillae were excoriated, glazed in 
appearance and deep scarlet red in color. The gingival mucosa was painful, slick, hyper- 
emic, desquamated, raw red in color, and covered with a mucus-like slime. The gingivae 
were engorged and bled easily and freely in response to slight pressure. The teeth were 
freely mobile, the tongue enlarged and fissured, the lingual papillae hypertrophied and 
denuded, and the buccal and palatal mucosae hyperemic and edematous. Areas of raised 
hypertrophied encrusted epithelium were present on lips and at angles of mouth. Similar 
appearing lesions involved large areas of skin of axillae, arms, abdomen, scalp, perineum, 
hands, and feet. 

‘*The patient had attained menarche at 12 years of age. At the age of 16, she de- 
veloped intermittent amenorrhea, the intervals between menstrual periods often lasting 
as long as 5 or 6 months. At the age of 19, eleven months elapsed without menstruation. 
It was during this time that the dermatitis appeared, and that the lips and oral mucosae 
became swollen and denuded. Her mouth became so sore that she could partake only of 
bland liquid foods. The axillary and pubic hair disappeared and the head hair began to 
fall out. At the end of the eleventh month of amenorrhea, she had a spontaneous menstrual 
flow which lasted from 5 to 6 days. The oral swelling ‘shrunk just like it had been 
punctured.’ For the next 3 years the menstrual periods were regular; then she began 
having intermittent amenorrhea with intervals of 5 or 6 months between periods. The 
periods of amenorrhea usually coincided with periods of emotional stress. During these 
times the stomatitis and dermatitis became worse. Prior to admission the menstrual 
periods had been regular for 18 months, but the stomatitis and dermatitis had persisted. 
The character of the oral lesions, their failure to respond to vitamin and chemotherapy, 
and the gynecologic history led to a clinical impression of endocrine imbalance and chronic 
diffuse desquamative gingivitis. 

‘*The patient was injected 4 times a day for 12 days with ACTH administered intra- 
muscularly. The total daily dosage was 50 milligrams for the first 5 days, 100 milligrams 
for the next 2 days, 80 milligrams on the eighth day, and 40 milligrams for the last 4 days, 
given in divided doses every 6 hours. By the sixth day the gingival swelling and hyper- 
emia were considerably reduced. She stated that the teeth felt tighter. They were less 
mobile. There was little gingival bleeding in response to pressure. On the eighth day, 
islands of stippling appeared in the gingival mucosa, All of the involved areas in the 
gingival mucosa and interdental papillae were stippled by the end of the twelfth day. 
The tissue tone was excellent, and the gingivae did not bleed when the teeth were brushed. 
Starting with the fifth day, there was a decrease in the size of the areas of dermatitis 
affecting the axillae, scalp, abdomen, perineum and palms. She volunteered she had more 
vigor and muscular strength and could think more clearly, As no more ACTH was avail- 
able, the injections were discontinued at the end of the twelfth day. Within 6 days follow- 
ing the cessation of the administration of ACTH, axillary and pubic: hair appeared for the 
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first time in 12 years. In the succeeding 3 weeks gingival mucosae took on an angry red 
color, the tips of the interdental papillae became swollen and engorged and bled easily 
in response to pressure; tissues retained a stippled appearance. 

‘The patient was then given daily intramuscular injections of 10,000 rat units of 
estradiol benzoate for a period of 12 days. By the end of the eighth day, there was a 
noticeable diminution in the degree of redness, engorgement, and bleeding of the gingivae 
and interdental papillae. During the next 4 days the patient volunteered that the gums 
felt better than they had in many years. At the end of the twelfth day, the gingivae were 
so much improved in color and one that the only visible abnormality was an old rose color 
confined to the extreme tips of the interdental papillae. There was no bleeding even in 
response to pronounced pressure. Within 1 month following the discontinuation of injec- 
tions, the gingivae became edematous, engorged, angry red in color, bled readily in re- 
sponse to slight pressure, and felt sore during mastication. The areas of dermatitis did 
not change in appearance during this period.’’ 


Tv. J. 


Severe Scurvy in an Adult Male. L. 8S. Mautner and G. L. McBroom. Canad. M. A. J. 60: 
403, 1949. 


. 

This case report gains special interest due to the rare occurrence of severe scurvy 
in an adult patient. A 49-year-old white man two months prior to hospitalization noticed 
shortness of breath on exertion and fatigue. These initial symptoms gradually increased 
in intensity. Three weeks before admission to the hospital he became aware of brownish 
urine and bluish discoloration of the upper inner aspects of the thighs which soon spread 
down the left thigh to just above the knee. He began to suffer from anorexia, frequent 
nosebleeds. The gum tissues were hypertrophied, spongy, and bluish red in color. They 
were sore to touch and bled on the slightest pressure. The teeth were loose and extremely 
sore to percussion. 

Functional Inquiry.—The patient began to suffer from diarrhea two years previously 
with seven to eight loose watery stools daily with mucus in the morning but no blood. 
Each stool was preceded by about 15 minutes of spastic lower abdominal pain. There was 
no diarrhea at night. A barium contrast enema x-ray revealed a functional spasticity of 
the colon without evident pathologic change. The physician suggested a restricted diet 
by deleting foodstuffs such as raw fruits, vegetables, vegetable juices, and green salads 
from his daily nourishment. His main source of food was pasteurized milk, white bread, 
butter, and some meat. He did not lose weight during this time. Ten days before admis- 
sion to the hospital he received two liver extract injections, and iron tablets by mouth 
daily. The patient’s personal history was not contributory, except it should be brought 
up as a point of interest his abstinence from alcoholic consumption. Seven years before 
admission he had several teeth extracted because of tenderness and soreness in the root 
region of the extracted teeth. The physical examination showed a rather undersized and 
undernourished individual of pale, yellowish cclor. The oral inspection revealed the 
vacant places of formerly extracted teeth and the few teeth still in the mouth were af- 
fected by caries and covered with debris and dirt. The gum tissue showed the most strik- 
ing picture. It was spongy, hypertrophied, and bled very easily. The interdental papillae 
were easily separated from the teeth. There was a round, large hemorrhagic area on the 
hard palate. The capillary test was positive (tournique and modified tourniquet test, 
i.e., counting of petechiae on the arm). 

Laboratory Findings.—X-ray did not show any pathologie change of the body skele- 
ton, except very marked caries of the teeth. Bleeding, clotting and prothrombin times 
were found to be within regular limits: Hb., 38 per cent (Sahli), erythrocytes, 2,280,000; 
leucocytes, 8,600; peripheral blood smear: neutrophiles, 68 per cent, lymphocytes, 24 per 
cent, monocytes, 7 per cent, eosinophiles, 1 per cent, platelets (Fonio), 300,000, marked 
anisocytosis, slight poikilocytosis, moderate macrocytosis, reticulocytosis, 7 per cent. The 
gastric analysis did not result in free hydrochloride; total acid was low. Urine specific 
gravity, 1,004, trace of albumen. Feces, 2 plus, occult blood. Plasma vitamin © level, nil. 
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Qualitative urine estimation by using 2,6 dichloroindophenol indicator was negative six 
hours after administration of 300 mg. of vitamin C (control positive). Sternal bone mar- 
row erythroblastic with an erythroid myeloid ratio 1:1. 


Treatment.—The patient was given full diet, cevitamie acid, 100 mg. t.i.d. intra- 
muscularly, and ferrous gluconate, 10 gr. t.i.d.a.c. About twenty-four hours after treat- 
ment was commenced the shortness of breath disappeared. Four days later by continuous 
administration of cevitamic acid (300 mg. per d.) the gum soreness became less intense 
and bleeding ceased. Five days after inception of the antiscorbutie treatment the palatal 
ecchymotic patch disappeared and the loose teeth became tighter. At this time quali- 
tative urine estimation was positive, signifying that the tissue saturation had been ac- 
complished and the urine contained more than 0.5 mg. per cent of ascorbic acid. In fact 
the plasma ascorbic acid level was 0.3 mg. per cent, slightly less than the average plasma 
level of 0.5 mg. per 100. Hemoglobin was 65 per cent, erythrocytes, 3,220,000, leucocytes, 
6,400, peripheral blood smear showed no change, urine showed trace of urobilin, and the 
reticulocyte count was 0.1 per cent. One month later the laboratory tests gave the fol- 
lowing figures: hemoglobin, 75 per cent, urine contained more than 0.5 mg. per cent of 
ascorbic acid. Two months after treatment the laboratory findings: hemoglobin, 92 per 
cent, erythrocytes, 4,570,000. At that stage it was suggested that the patient discontinue 
the oral intake of iron and cevitamic preparations. 

The incidence of chronic vitamin C deficiency among Canada’s adult population is 
prevalent, according to the nutritional survey published by the Royal Canadian Air Force 
(1946). However, complete avitaminosis C is an uncommon occurrence. Corrigan (1946) 
described a case of avitaminosis C which he observed in the Province of Northern Mani- 
toba’s Indian Reserve. The incidence of scurvy among infants and children is more 
common than among adults. In Toronto at the Hospital for Sick Children in the years 
from 1935-1945 there were 99 cases of scurvy and in 1947 this number decreased to 5 
eases. These are figures obtained from a number of 10,000 which is the average yearly 
admission to the hospital. McMillan and Inglis reported 53 cases of adult scurvy in the 
year 1944; Vilter and associates found 19 cases of adult scurvy in the United States, The 
majority of patients described by the authors were men over 50 years of age and their 
marital status was single. Three patients had vitamin C deficient diet on account of 
dyspepsia; the rest were ignorant and too apathetic to prepare for themselves food of 
fresh vegetables and fruits. The question of clinical signs of this disease is a matter of 
controversy. McMillan, Inglis, and Vilter consider the perifollicular petechiae as the most 
characteristic clinical sign. Adamson and associates, however, reported in their nutritional 
studies followed in Newfoundland that the most reliable and distinguishing signs of adult 
avitaminosis C are to be found in the oral cavity. Bleeding, hypertrophied, sore and red 
eyanotic gums with loose teeth are constant clinical signs of this disease. The plasma 
ascorbic acid levels varied in all these studies from 0 to 0.29 mg. per cent. The con- 
comitant anemias varied in degree and type, but as a rule they were normochromic, 
normmocytic, and rarely hypochromic microcytie or macrocytic. The English investigators 
showed that the anemia to be found in these cases is of nutritional origin which can be 
eased even in the absence of vitamin C. The role of vitamin C in these cases might be 
considered merely as an adjuvant to the regenerating factors. The deficiency of iron is 
of minor importance. 

A, 8. Bi 


Dermatologie und Stomatologie. (Dermatology and Stomatology.) E. Grandi. Ztschr. 
f. Stomatol. 48: 168, 1951. 


Xeroderma pigmentosum, a hereditary dermatosis with changes of the mucous mem- 
branes, is described. It occurs mostly in childhood on the uncovered part of the body 
following erythema due to spring exposure to the sun. The skin is dry, peels, becomes 
atrophic and telangiectatic, with scattered spots of pigmentation. Atrophy, increased 
pigmentation, and telangiectasis are also the outstanding findings in the mouth. These 
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degenerative changes predispose to carcinomatous and sarcomatous new-formations which 
result in slow but progressive destruction of the soft and hard tissues of the region, 
terminating fatally. 


H. R. M. 


Teeth and Gums in Pregnancy. I. I. Wilson and R. 8S. W. Skinner. New Zealand D. J. 47: 
144-145, July, 1951. 


Summary 


1. A survey of tooth and gum conditions in 321 pregnant, 38 postpartum, and 80 non- 
pregnant women was carried out by clinical examination. 

Information regarding care given to the teeth was elicited by questioning. The 
maximum temperature of the pregnant women during their puerperium was noted. 

2. Pregnancy is not a factor in the etiology of dental caries. 

3. Regular and frequent professional dental attention is of value in maintenance of 
dental health, and should be carried out during pregnancy as well as at other times. 

4. Tooth cleaning may be of some value if carried out thoroughly and promptly 
after meals, but as generally practiced is of no value whatsoever. 

5. 30.1 per cent of all women examined were edentulous. 

6. Pregnaney has a specific deleterious effect on the gums, which operates at least 
throughout the last seven months of pregnancy. Recovery is fairly rapid after parturition. 

7. There is no correlation between postpartum pyrexias and gum pathology. 

8. There appears to be a definite relation between postpartum pyrexia and tooth 
pathology, possibly due to the presence of quiescent apical abscesses causing hematogenous 
infection of the placental site. 

9. Maoris are more susceptible to gingivitis and less susceptible to caries than 
Europeans, in spite of the poor dental care practiced by the Maoris as a whole. 

A. F..&, 


Treatment of Vesiculoerosive Stomatitis With Aureomycin Troches. A. A. Fisher and 
M. Leider. Arch. Dermat. & Syph. 64: 164, August, 1951. 


The cases treated, except one, were clinically what may be designated as recurrent 
nonfebrile aphthous stomatitis. Most patients gave clear histories of local points of pain 
in the mouth which quickly came to visible small erosions or ulcers. 

The eight patients were instructed that the tablet (aureomycin troche) was to be 
sucked slowly at stated intervals so that the maximum amount of active agent might be 
released and retained as long as possible in the area involved. 


Authors’ Comment 
The most conservative analysis of the results may be stated as follows: 


‘*One case showed a total failure of treatment. 

‘*In one case treatment failed because a new stomatitis, apparently the effect of 
aureomycin therapy, was worse than the aphthae and consequently the patient could not 
maintain the treatment. He did not remain with us long enough to provide an oppor- 
tunity for us to try measures that might have counteracted the induced stomatitis. 

‘*One patient was cured with apparent permanence in two months. There was no 
recurrence upon cessation of treatment after this time. ‘ 

‘*In two cases the patients remained free of lesions so long as troches were taken 
regularly and constantly. 

‘*Three patients had considerable, though not complete, relief. The improvement 
consisted in fewer, smaller, or less painful lesions. 

‘*TIn short, six out of eight patients enjoyed benefit. 

‘‘There were, however, complications from the therapy in more than half of the 
eases. One patient had mild diarrhea, which subsided spontaneously. One male patient 
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had pruritus ani, and a female patient, pruritus ani et vulvae, ‘These conditions ceased 
of themselves. Two patients acquired a new stomatitis which did not show signs of self- 
restoration but, as will be explained later, was amenable to counteraction. This type of 
stomatitis is apparently common after topical treatment with antibiotics, particularly, it 
seems to us, after the use of aureomycin and penicillin. It may picturesquely be termed 
‘aureomycin or penicillin mouth.’ It shows itself as a bright redness of the entire oral 
cavity (buccal mucosa, palate, gingival sulci, etc.), beefy glossitis, perléche, and cheilitis. 
The main symptom is a burning soreness. 

‘‘Three possible explanations have been advanced to explain complications of these 
types from antibiotic therapy. They may be listed as follows: 


‘1. The conditions are due to Monilia or a preponderance of certain other micro- 
organisms resistant to the antibiotic which supervenes because the antibiotic suppresses 
some of the usual flora, particularly bacteria, and in the upset floral pattern ordinarily 
harmless or just potentially harmful microbes flourish. 

‘2. The conditions develop because the antibiotic interferes with the production of 
certain essential nutrient factors, like fractions of the vitamin B complex, or injures 
some enzyme system of the cells of the mucous membrane so that they are deprived of 
capacity to utilize something essential. 

‘*3. The conditions, particularly the stomatitis, are caused by sensitization of the 
mucous membrane to the antibiotic or some other component of the troche.’’ 

T,.3..C. 


Acute Parotitis. J. R. Gustafson. J. Surg. 29: 786, 1951. 


Acute nonspecific suppurative parotitis or parotiditis has been recognized as a dis- 
tinet clinical entity for over a century. This disease has been designated by a variety of 
names such as postoperative parotitis, secondary parotitis, surgical parotitis, surgical 
mumps, acute parotitis, acute nonspecific parotitis, and acute suppurative parotitis, The 
last 3 terms appear to be preferable, for the disease is not necessarily a surgical problem 
and may be primary rather than solely secondary to some other pathologic entity. This 
present report concerns 80 cases of acute parotitis that have occurred on the medical and 
surgical services of the University Hospital from 1932 to date (April, 1948). During this 
period, 182,000 operations of all types have been performed; 51 of the 80 cases followed 
operation, an incidence of 1 per 3,568 operations. 

During the past century 5 theories have been advanced to explain the cause of acute 
parotitis: 

1. Heat degeneration: the parenchymatous degeneration of the parotid gland was 
secondary to hyperpyrexia. 

2. Sympathetic: parotitis was produced sympathetically following operations on 
the generative organs. 

3. Toxin excretion: the infection of the parotid gland follows an unsuccessful at- 
tempt to excrete toxin manufactured by the organisms of the primary infection. 

4. Hematogenous or pyemic infection: embolism of the parotid gland with a septic 
clot originating from a primary source of infection. 

5. Ductogenous: ascending infection of Stensen’s duct. 


Sufficient clinical evidence and experimental pathologic and bacteriologie investiga- 
tion have been accumulated to invalidate the first 3 theories. At present, it appears that 
infection of the parotid ascends from the mouth via Stensen’s duct or is embolic in 
nature. 

This explanation of hematogenous infection was advanced by Paget, Bowe, Dyball, 
and Fisher and has been proved experimentally by Berndt, Buck, and von Buxton, The 
latter injected virulent cultures into the blood supply of the parotid gland of animals and 
in a few instances they were able to produce a suppurative parotitis. It is apparently a 
clinical rarity, for it is seldom mentioned in the modern literature. But then, it is diffi- 
cult to prove, for cultures from the parotid must match those from the primary source. 
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Several of the author’s patients had a septicemia, but in those in whom parotid cultures 
were taken the offending organism was Staphylococcus awreus, whereas the blood cultures 
were positive for either Escherichia coli or Streptococcus viridans. 

Claisse and Dupre reported experimental infection of the parotid gland via Stensen’s 
duct in 1894. They were unable to produce the disease in normal animals unless their 
general vitality was reduced by starvation or the flow of saliva limited by the use of 
such drugs as opium. By injecting the parotid duct with virulent cultures of staphylo- 
cocci, Berndt and associates reproduced the pathologic process that is commonly seen 
in human beings. Buckness, on the basis of Claisse and Dupre’s experiments, concluded 
that for injection of the parotid gland via the duct system, one or more of the following 
conditions must be present: (1) a larger number of organisms, or organisms of a more 
virulent type than normal, must be present at the orifice of Stensen’s duct; (2) the general 
vitality of the patient must be reduced; (3) there must be a diminution in salivary secre- 
tion; and (4) there must be a reduction in the bactericidal proportion of the saliva pro- 
duced. These observations, published in 1905, were remarkably accurate and have been 
proved clinically time and again in the ensuing years. 

Indirect evidence that reduction of the general vitality of the patient may be an 
etiologic factor is found in Crile and Manning’s studies of the relationship of vitamin A 
deficiency to acute parotitis. Such a deficiency results in a keratinizing metaplasia with 
subsequent desquamation of epithelial cells. This may produce obstruction of some degree 
of the duct and the desquamated material is known to provide an excellent culture 
medium. 

The pathologie picture in the experimental ductogenous infection closely resembled 
that usually found in human cases. With this route of invasion, the infection is confined 
to the large and medium-sized ducts with invasion of the gland tissue occurring secondary 
to erosion of the process through the duct wall. Because of the interlobular fascial in- 
vestments arising from the parotid fascia, multiple pockets of exudate result from the 
ascending duct infection. The ducts provide an avenue of drainage unless the edema and 
necrosis are such that the duct is blocked. 

The stout fascial layer overlying the parotid gland tends to confine the infection; 
gangrenous changes occasionally result from the mounting tension of the expanding 
infection against this relatively unyielding sheath. The infection rarely erodes through 
this layer, more frequently rupturing through the external auditory meatus and draining 
via the ear. Very occasionally penetration may occur into the lateral pharyngeal space 
and a mediastinitis or erosion of the carotid vessels may result. 

Staph. aureus is the organism most frequently found in acute parotitis. Strepto- 
cocci, pneumonococci, the fusiform bacilli and spirochetes of Vincent’s infections, and a 
host of other pathogens occasionally have been found. Of the cultures taken in the 
author’s patients all grew staphylococci; one was a mixed infection with Streptococcus 
anhemolyticus, The average age of the patients in this series was 51.4 years, the oldest 
being 81, the youngest, 2. The disease is occasionally seen in infants, usually complicating 
diseases producing dehydration. Males and females were afflicted with equal frequency. 
Sixty-six of the patients had unilateral involvement; 14 were bilateral. When postoper- 
ative, the parotitis usually appeared on the fourth or fifth day following operation. It oc- 
curred twice as frequently in the first 14 postoperative days as thereafter. 

The local findings consist of a swollen, hot, indurated, tender parotid gland. Exam- 
ination of the mouth may reveal some redness about the orifices of Stensen’s duct and 
pus often can be expressed by milking the duct. There is a concomitant rise in the white 
blood cell count and the temperature; the height of the febrile response usually occurs 
twenty-four hours after the onset of clinical evidence of the disease. The patient ap- 
pears to be seriously ill, far out of proportion to what one might expect with a purely 
local infection. That this so-called ‘‘toxic’’ state is the result of the parotitis is evidenced 
by the rapid improvement in general appearance within twelve to twenty-four hours fol- 
lowing the initiation of definitive therapy. 
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Supportive treatment includes proper oral hygiene, adequate hydration, the use of 
hot or cold compresses, stimulation of salivation, massage of the gland, and probing of 
Stensen’s duct. Many of the milder cases probably could be successfully treated with 
conservative or supportive therapy alone. A study of the normal evolution of the disease 
indicates that 50 per cent or more will progress to frank suppuration and abscess formation 
if so treated. However, it is impossible, at the onset of the disease, to determine the eventual 
severity of the infection, and delay in the use of definitive therapy increases the incidence 
of abscess formation and the possible complications resulting therefrom. 

The definitive treatment consists of surgery, radium, x-ray therapy, or chemotherapy. 

The following recommendations have been formulated on the basis of this series and 
a review of pertinent literature: 

A. Prophylactic therapy should include: 

1, Correction of any existing oral and pharyngeal disease. 

2. Proper general and oral hydration. 

3. Correction of any known vitamin or nutritional deficiencies. 

4, Stimulation of salivation if the patient is unable to eat. 

5. Special care in the utilization of gastrointestinal intubation. 

6. Avoidance of the use of drugs which depress salivation. 

. Care on the part of the anesthetist in handling the patient. 

B. Therapeutic measures recommended are: 

1. General supportive treatments for the comfort of the patient. 

2. Proper hydration. 

3. Stimulation of salivation. 

4. X-ray therapy as emergency treatment. 

Combined therapy with peniciliin appears promising. 

Incision and drainage without waiting unnecessarily for evidence of fluctuation 
if clinical improvement is not manifest after three or four days of x-ray therapy. 


a 


Emergent x-ray therapy remains the treatment of choice. The role of the sulfon- 
amides and antibiotics in the management of acute parotitis is not yet clear. Certainly 
they are not efficient prophylactic agents in this disease. On the basis of this study, 
penicillin appears to be the more promising. The final evaluation of these agents, used 
alone or to supplement some other form of therapy, must be deferred. 

It is generally conceded that acute parotitis is rarely the sole cause of death; these 
patients usuaily die as a result of their primary disease or associated complications. Of the 
38 deaths in the 80 patients studied, only 1 patient died directly as a result of parotitis. 
He was admitted two weeks after the onset of this infection and ultimately died from a 
purulent cavernous sinus thrombosis resulting from septic emboli arising in the parotid 
veins. The parotitis was cured or definitely subsiding at the time of death in 24 of the 38 
patients who had a fatal termination. 

Jack Bloom. 


EXODONTIA 


Tissue Response to Fibrin and to Fibrin Plus Thrombin. H. G. Radden. LD. J. Australia 
23: 137-139 and 149, March, 1951. 


Experimental Procedure 


Purpose of the Investigations.— 

Experiments were carried out in order: 

1. To determine whether fibrin and fibrin plus thrombin possess hemostatic prop- 
erties when used in postextraction wounds in man. 

2. To determine whether there are undesirable sequelae from the use of fibrin and 
fibrin plus thrombin in man as evidenced by clinical observations. 

















ABSTRACTS OF CURRENT LITERATURE 1337 


3. To demonstrate tissue responses to fibrin and to fibrin plus thrombin in rats and 
to attempt correlation of these findings with the clinical observations in No. 2. 


Materials.—The fibrin (as supplied by the Australian Red Cross Transfusion Service), 
is prepared by agitating human blood plasma from which the corpuscles have previously 
been removed. The fibrin forms as a precipitate, is then removed and dried in a desic- 
eator, the resultant substance being spongy and elastic in consistency. A sample is then 
cultured and, when proved sterile, suitably sized pieces are sealed in ampules ready for 
use. When stained with hematoxylin and eosin and examined microscopically, it is re- 
vealed as a bluish-staining fibrinous substance broken up by many spaces throughout its 
mass. 

Thrombin-topical (Parke, Davis & Co.) is prepared from bovine blood, sterilized by 
filtration, filled into sterile phials, dried and sealed. Each phial contains 5,000 National 
Institute of Health Units which are dissolved in 5 e.ec. of isotonic saline just prior to use. 
The pieces of fibrin were placed in this solution immediately before implantation in the 
sockets. 

Two groups of experiments were performed, the first using fibrin alone and the 
second group with fibrin and thrombin. In each case the investigation consisted of im- 
planting the substance in the tooth sockets of patients undergoing multiple extractions, 
and intradermally in white rats. 

Clinical Investigations.—Subjects for these investigations were chosen at random 
from patients presenting for multiple extraction under endotracheal ether anesthesia. 
They were not questioned as to any previous postoperative experience with regard to 
excessive hemorrhage. 

Similar methods were employed for the implantation of both fibrin and fibrin plus 
thrombin. 

When suitable the wounds resulting from extraction of the upper six anterior teeth 
were chosen for the experiment, being situated most conveniently for implantation and 
subsequent investigation of the healing. After all other operative procedures had been 
completed in the mouth, the teeth selected for the experiment were then extracted, using 
care to avoid unnecessary trauma. 

Masses of fibrin previously cut to the approximate size of the sockets were then 
inserted into the resulting wounds on one side of the mouth (usually upper left central 
incisor, lateral incisor, and canine sockets), gently pressed into position, and the sides of 
the sockets compressed lightly and momentarily with sterile gauze held between the index 
finger and thumb. 

The control sockets on the other side of the same mouth were similarly compressed. 
In those cases in which it was found necessary to insert sutures in order to hold the 
fibrin in the socket, similar sutures were inserted in the control sockets. 

Special care was taken to see that sockets similar to those implanted with fibrin 
were utilized as controls. The insistence on this very necessary precaution caused the 
disbandment of the experiment in a number of cases. 

A gauze pack was then placed in the hard palate for the purpose of isolating ex- 
perimental sockets from all others, and the bleeding time of each group carefully noted. 
The method found most suitable was to swab lightly and continuously with pellets of 
cotton wool held in surgical dressing tweezers the mucosa immediately lingual to the 
sockets, taking care not to interfere in any way with the sockets themselves. In this 
manner any blood emerging from the socket wound was readily noted. In case the pres- 
ence of fibrin or the fibrin plus thrombin in one socket may have some bearing on the 
behavior of an approximating socket, it was considered advisable to discard the results 
recorded in the approximating central incisors. 

Patients were recalled for examination one, two, three, four, five, eight, and twenty 
days after the operation. 

In the fibrin series, it will be noted that at the end of forty-eight hours most of 
the implanted sockets were more open than the controls, but in only two of the sixteen 
eases can it be said that the implanted sockets were more advanced in healing than the 


controls. 
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At the same period of time in the fibrin plus thrombin series, the implanted sockets 
also were more open than the controls, and two of the group showed improved healing. 

At the end of seven days in the fibrin series, eight (50 per cent) of the implanted 
sockets were more open than the controls, while five of the sixteen (approximately 30 
per cent) gave the appearance of more advanced healing. 

At the end of seven days in the fibrin plus thrombin series, on only one occasion 
(10 per cent) did the implanted sockets appear more open than the controls, but on four 
oceasions (40 per cent) there was more advanced healing in the implanted sockets. 

In both groups, at the end of fourteen days, it may be said that there is little dif- 
ference in healing in the implanted sockets when compared with the control sockets. 


Summary and Conclusions 


1. Implantation of fibrin in postextraction wounds in man indicates toleration of this 
substance. It is doubtful whether fibrin has any hemostatic properties other than that of 
mechanical occlusion of the socket. 

2. Similar implants of fibrin and bovine thrombin show similar toleration by human 
tissues. They possess hemostatic properties. 

3. Microscopic examination of both fibrin and fibrin plus thrombin implants in white 
rats indicates absorption rather than encapsulation of the material. 

A. J. A. 


DENTOALVEOLAR SURGERY 


Atelectasis Following Removal of Impacted Tooth. J. L. E. Bock and I. L. Hoffman. 
U.S.A.F. M. J. 2: 1039, July, 1951. 


A case is reported in which pulmonary collapse followed the removal of a tooth under 


local anesthesia. 
Case Report 

‘*A 23-year-old man was admitted to the dental clinic on 8 September 1950 com- 
plaining of pain in lower left molar region, which had persisted for about a week and had 
grown steadily worse. A dental examination revealed inflammation of the soft tissues 
surrounding the lower left third molar with a slight exudation of pus. The second molar 
was acutely sensitive to percussion. Roentgenograms revealed a complete horizontal bone 
impaction of the lower left third molar impinging on the distal root of the second molar and 
involving the root canul. The patient was admitted to the hospital to clear up the in- 
fection, and for an oral operation. He had had pneumonia of the left lung in 1944 without 
complications or sequelae. 

‘*He was given 300,000 units of procaine penicillin in oil intramuscularly daily, and a cap- 
sule containing aspirin, Phenacetin, caffeine, and codeine (0.03 gram) every 4 hours as 
needed for pain. The infected area was irrigated every hour with warm saline solutions. 
The patient was observed daily, and on 11 September the infection had subsided sufficiently 
to warrant the removal of the impacted tooth. The preoperative medication consisted of 
0.1 gram of pentobarbital sodium, 15 mg. of morphine sulfate, and 0.5 mg. of atropine 
sulfate. The patient was operated on on 11 September at 1430 hours under a mandibular 
block using 2 per cent procaine hydrochloride. A surgical flap was laid back and the 
horizontal impaction and second molar were removed. At 2000 hours moderate oozing 
from the wound was noted. A hemopack was appiied to the wound, and 100 mg. each 
of vitamins C and K were given parenterally. At 2300 hours when the patient was seen 
by one of us the oozing had practically ceased. The patient slept soundly for the remainder 
of the night. 

‘*At 0800 hours the following morning, he complained of chest pain, tightness, and 
dyspnea. He was unable to sit up, felt weak, was frightened, and perspired profusely. 
A diagnosis of massive collapse of the major portion of the left lung was made immedi- 
ately. The hemopack was removed and a roentgenogram of the chest was ordered. Mean- 
while, respiratory distress increased, the patient was placed in an oxygen tent and postural 
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drainage was instituted. The roentgenogram confirmed massive collapse of lower two- 
thirds of the left lung with the heart, trachea, and mediastinum displaced to the left. The 
respiration was rapid and labored, the pulse was rapid and thready, and the temperature 
was 101° F. The patient was moderately cyanotic. His condition was critical. Arrange- 
ments were immediately made for a bronchoscopy. A syppository containing 0.2 gram of 
monosodium barbiturate and 1 gram of aureomycin was given prior to bronchoscopy. A 
large amount of thick mucopurulent secretion and some blood clots were aspirated. When 
the aspiration was half completed, the left lung could be seen to begin to expand. On 
completion of the bronchoscopy, the patient felt better and was able to sit up. A post- 
bronchoscopic roentgenogram revealed almost complete aeration of the left lung with a 
return to normal position of the trachea, heart, and mediastinum. The left diaphragm 
was still higher than the right. 

‘*The patient was replaced in the oxygen tent. Cough and postural drainage 10 min- 
utes out of every hour was encouraged. A total of 4 grams of aureomycin and 900,000 
units of procaine penicillin were given daily. The patient was removed from the oxy- 
gen tent after 4 hours. On 13 September, he was comfortable. The temperature, pulse, and 
respiration were normal. A roentgenogram of the chest taken on 14 September showed 
complete aeration of left lung. The left diaphragm was still elevated. There were no 
signs of pneumonitis. Aureomycin and penicillin were continued until 18 September and a 
final roentgenogram of the chest was taken which showed no significant abnormalities. The 
patient was discharged to light duty on 21 September and resumed his regular duties 1 


week later.’’ 
= Zz, 6 


ENDODONTICS 


Ialuronidasi e anidride arseniosa. (Hyaluronidase and Arsenious Acid Anhydride [Arsenic 
Trioxide As,O,]). Mario Mariani. Clinica Odontoiatrica 6: 109, 1951. 


The action of Duran-Reynals’ ‘‘spreading factor’’ on the pulp of teeth has been studied 
by Provvisionato. He placed a small amount (quantity not reported) of arsenic trioxide in 
the open pulp chamber of a vital tooth. Twenty-four hours later he removed the drug from 
the tooth cavity and found that the necrotizing action of the arsenic, as it was foreseen, 
was not uniform and complete over all layers of pulpal tissue. Expecting an accelerated and 
more evenly distributed action of the arsenic by using hyaluronidase for its tissue solving 
property, Provvisionato repeated his experiment to this end. He mixed the arsenic trioxide 
with freshly prepared extract of calf testicle and applied this mixture on the open pulp of a 
vital tooth. However, the result of this second experiment failed to produce more favorable 
evidence of the expected accelerating value of the ‘‘spreading factor’’ with regard to pulp 
necrosis. He claimed the inadequate dose of the testicle extract as the cause of his failure to 
produce complete and uniform arsenic necrosis of the dental pulp. 


The ‘‘spreading factor’’ can be obtained either by an aqueous extract or it may be 
prepared in decinormal solution in acetic acid (Morgan and MacLean, J. Path. & Bact., 
1930-1931). In discussing the mucinolytie action of hyaluronidase, Provvisionato thought 
that the latter might well serve as coadjuvant in producing accelerated and complete arsenic 
necrosis of the pulp, thanks to its mesenchymal origin and its connective tissue structure. 
The favorable results of which the author reports after his own experimental studies lead him 
to state that the ‘‘spreading factor’’ has a definite part in preparing a uniformly necrotized 
pulp tissue upon arsenic application. In another experiment the author mixed the arsenic 
drug with crystalline glutathione and added hyaluronidase solution to this mixture. A twenty- 
four-hour action of these combined drugs on vital pulp brought a result which allegedly showed 
with inconfutable evidence that the enzyme hyaluronidase and the tripeptide glutathione are 
antagonistic agents in their effect on the pulp. (This statement is definitely at variance with 
well-established functions of glutathione and especially with its role in maintaining the —S. H. 
group of enzymes. ‘‘In view of the fact that oxidizing agents in the cell tend to inhibit the 
activity of —S. H. enzymes, it is probable that one of the main functions of glutathione in 
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cellular system is concerned with the continuous reactivation of the -S. H. enzymes.’’ Best 
and Taylor, The Physiological Basis of Medical Practice, ed. 5, Williams & Wilkins Company, 
page 388, remark by reviewer. ) 

A. G.N. 


FRACTURES AND DISLOCATIONS OF THE JAWS 


Fractura mandibulae opstaet ved boxning. (Fractures of the Mandible Sustained While 
Boxing.) Ingeborg Gottlieb and Otto Gottlieb (Denmark). Tandlaegebladet 55: 
8, 1951. 


The writers report 11 cases of fracture of the mandible sustained in the course of 
amateur boxing. These were among 27 sports fractures of which 8 were due to football. The 
typical location of a boxing fracture is the region of the left angle of the jaw, and the cause 
is a ‘‘haymaker’’ delivered with the right hand. Only one of the boxers concerned had used 
a rubber bite-block which is considered good protection. 

x. 3. 


Fracture of the Zygoma. R. C. Tanzer. Plast. & Reconstruct. Surg. 7: 405, May, 1951. 


Suspected malar fractures are always studied by roentgenograms taken in the Waters’ 
position and in the verticosubmental plane in order to identify accurately the nature of the 
displacement. Associated intracranial injury may require some delay and proximate lacera- 
tions with cellulitis should be controlled by antibiotic therapy before exposing the antrum to 
further trauma, but once the need for surgical reduction has been established we proceed as 
expeditiously as possible. 

Preference is given for reduction via the temporal approach. An incision is made well 
within the hairline in the temporal region, the temporal vessels identified and retracted, and 
a No. 20 Hegar dilator introduced through a small incision in the temporal fascia and passed 
deep to the zygomatic ridge into the antral cavity. Impactions of at least two weeks’ dura- 
tion can be broken up by manipulation through this approach and the early group will fre- 
quently retain position after contour has been restored. Penicillin is given for a period of 
one week after operation or longer if indicated. 

If this surgical maneuver of mobilizing the malar body does not create an impaction 
of the malar fragments in a reduced position, fixation is then obtained under the same anes- 
thetic by the us' of tantalum wire threaded through the infraorbital ridge and attached by a 
rubber band to a head appliance. A transverse incision across the base of the lower eyelid is 
earried down to the rim of the inferior orbit and a small drill hole made through the ridge 
lateral to the fracture line, which is almost invariably found through or near the infraorbital 
canal. An 0.010 inch tantalum wire is threaded through the drill hole and out through the 
lower lid. If comminuted fragments are encountered along the ridge they are impacted in 
proper position or if necessary are fixed by direct wiring. In the event of an associated 
comminuted maxillary fracture a second traction wire may be introduced into the medial aspect 
of the ridge. The wound is closed with silk and the looped wire connected by an elastic band 


with the headcap. 

The usual plaster cap seems unnecessarily cumbersome for its designed purpose. Fre- 
quently there are associated injuries of the scalp or forehead which demand treatment during 
the period of traction. To permit greater ease in the employment of traction the author 
devised a simple headpiece which can be constructed in a few minutes, is easily removable, and 
furnishes a type of balanced elastic support which can be adjusted accurately and without 
effort. Its use is not confined to malar fractures but has been applied with equal effectiveness 
to displaced fractures of the maxillae and nasal bones. 

The apparatus consists of a coat hanger wire, bent into circular shape and sewn to a 
piece of l-inch web strapping at a point directly opposite the hook. A 3-inch elastic bandage 
is wrapped about the patient’s head as a base and the wire frame anchored to it in the 
occipital region by adhesive tape. The frame is then attached to the web strapping by four 
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elastic bands on each side, the strap tightened over the ACE bandage by means of a buckle 
and held securely by several safety pins. The curved hook of the coat hanger is cut off to 
form a fork on which the traction elastic from the malar bone is attached. This affords a 
balanced traction which is somewhat resilient and most comfortable. During its application 
the webbing can be rotated to place the fork at any angle to the sagittal plane, and the height 
of the fork can be varied by bending the frame. It is easily removed for dressings or for 
taking roentgenograms. After the traction splint has been in operation for twenty-four hours 
roentgenograms are repeated and the elastic tension adjusted in case of incomplete reduction 
or overcorrection. Traction is maintained for a week to ten days. 

Although the method of Gillies and associates, alone or combined with the above method, 
is effective in the great majority of cases, it is not applicable to the severely comminuted 
fracture which presents a virtual pulverization of the antral wall. In such cases the author 
prefers an intraoral approach to the antral cavity through the canine fossa, removing all bone 
fragments which have completely lost their attachments, rearranging the remaining fragments 
in as normal a pattern as possible, and packing the antral cavity with a greasy gauze pack. 


a. &G 


Kaebefracturer. (Jaw Fractures.) Otto Gottlieb. Tandlaegebladet 55: 311, 1951. 


This article deals with an analysis of the treatment of 154 fractures in 103 in- 
dividuals. These involved the mandible, maxilla and zygoma. The series included 30 per 
cent of fractures of the condyle, a remarkably large number. 

-articular stress is laid on a thorough examination. All sites imaginable must be 
x-rayed. The fractures should be fixed in the optimum position as early as possible, and 
the appliances must be as simple as possible. Fixation with dentures and bandages is 
inadequate. 

A tooth in the fracture line should be preserved, according to the author, only in a 
mouth with good dentition and hygiene. An infected tooth in the fracture line always 
calls for removal at the earliest possible date. Teeth were extracted in 21 cases and the 
author adds that this number probably ought to have been larger, not smaller. 

The risk of infection is greatly increased by delayed fixation. It is practically always 
avoidable if the fracture is fixed within twenty-four hours even without antibiotics. The 
danger of infection is most marked in the region of mandibular molars, and at the angle. 
The series includes three cases in which the fractures were overlooked because of the 
symptoms of associated infection. 

In maxillary fractures we have chronic maxillary sinusitis as an additional source of 
infection. 

In fracture of the zygoma there may be other considerations besides the cosmetic 
aspect. Treatment may be necessary because of constricted mobility of the mandible, 
diplopia, and sensory disturbances in the infraorbital region. The author prefers Gillies’ 
method of reduction, and states that fixation is seldom needed. 

Permanent neurological complaints, the author states, have been due to inadequate 
or late reduction. Four such cases were seen, the patients suffering from permanent 
paresthesia or neuralgia of the infraorbital or mental nerve. Treatment to give relief by 
revision of the fracture, which is often possible, is not mentioned in the paper. 

Fractures of the condyle, the author treats conservatively, even fracture dislocations. 
One should think twice before employing surgery which should be reserved for actual 
condylar fractures involving the joint surface or for long-standing cases accompanied by 
pain or ankylosis. The admission that pain and ankylosis may follow, in the reviewer’s 
opinion, is a strong argument for open reduction in cases with marked displacement or 
dislocation. The procedures may be carried out through a preauricular incision, or, in case 
of subcondylar fracture, through an incision below the angle of the jaw. (Thoma, H. K.: 
J. Oral Surg. 3: 3, 1945, and ORAL SurG., ORAL MED. AND ORAL PaTH. 4: 290, 1951.) The 
latter was recently recommended for all types of condylar fractures by Henny (Am. J. Oral 
Surg.). 


K. H. T. 
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ODONTOGENIC ABSCESSES 


Klinische und therapeutische Erfahrungen bei cervicofacialer Aktinomykose. (Clinical 
and Therapeutic Experiences in Cases of Cervicofacial Actinomycosis.) E. Zitka. 
Ztschr. f. Stomatol. 48: 67, 1951. 


Experiences in the treatment of 176 cases of cervicofacial actinomycosis over a period 
of twenty-five years are described. The author concludes that there is no specific therapy 
which can be used routinely, since the various Wolf-Israel varieties react differently to medica- 
tion. In spite of early diagnosis cases were encountered which ended fatally no matter what 
therapy was used. 

Up to the year 1944 the best results were obtained by x-ray therapy combined with 
surgery and iodine medication. Later vaccine therapy was favored, and more recently good 
success was obtained with penicillin. 

In isolated cases cures were obtained with surgical therapy alone. If the infection was 
superficial the opening of subcutaneous abscesses was sufficient. If the tissues were deeply 
infiltrated with muscular involvement, wide surgical incision combined with excision of necrotic 
tissue was combined with drainage. 

The roentgen therapy consisted, in the beginning, of small doses (150 to 200 r.) given 
in a series of three to four irradiations over successive days. Later the doses were increased 
to 200 r. so that the entire doses pro serie amounted to 2,000 r. The individual doses were 
given every other day. 

The iodine therapy is used not because of a specific action of iodine on the fungus, 
but because it causes solution and resorption of the infiltrate. In the beginning it was 
increased to 24 Gm. per day, according to the tolerance. However, it was found that almost 
the same effect could be obtained with 2 to 6 Gm. and that the smaller dose could be better 
tolerated by the patient. 

The penicillin therapy requires that very high doses be administered. Doses of 500,000 
to 1,000,000 units were used, and often in combination with sulfonamides, the resistance of 
some of the Wolf-Israel varieties of the organism being between four and sixteen times 
stronger than that of the Staphylococcus aureus. 

The treatment of the lighter cases extended over two to four months. In case of deeper 
processes, especially those involving bone, the treatment and postoperative check-ups must be 
continued long after the disease appears cured, to prevent possible recurrence. 


H. R. M. 


DISEASES OF THE SALIVARY GLANDS 


Eitrige Paratitis bei Botulismus. (Purulent Parotitis in Botulism.) K.G. Baum. Ztschr. 
f. Laryng., Rhin., Otol. 11: 551, 1950. 


A case of botulism is cited to point out that purulent complications involving the 
salivary glands occur in 15 to 20 per cent.. The patient, a woman, became ill after eating a 
fish. She suffered from gastroenteritis associated with dryness of the mouth, and bulbar and 
general paralysis. On the twelfth day of her illness her temperature mounted as a rapidly in- 
creasing swelling of her left cheek appeared. The skin over the swelling was red, pus 
escaped from Stensen’s duct, trismus set in, and the lymph nodes anterior to the sternomastoid 
muscle became enlarged and painful, but there was no fluctuation. The parotid gland was 
incised in three places, in a horizontal direction starting at the tragus, vertically at the level 
of the lobe of the ear, anterior to the mastoid process, and at the lower pole parallel to the 
inferior border of the jaw. A great deal of pus was evacuated and a partial facial paralysis 
resulted. After healing with the aid of antibiotic therapy had progressed sufficiently, a 
sialogram was made which showed enlargement of two branches of the duct but no other 
abnormality. 

The toxin of botulism in this case produced paralysis of the vegetative secretory nerves 
of the salivary glands. The resulting xerostomia allows the pathogenic organisms to increase 
rapidly and produce an infection of the gland, ascending through the duct, being facilitated 


because of the decreased flow of the saliva. 
E. P. 8. 
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BENIGN ORAL TUMORS 


Cuatro Casos de Fibromas Faringeos. (Cases of Pharyngeal Fibroma.) J. P. del Bosque. 
Med. espafi. 19: 371, 1951. 


The pharyngeal fibroma is a histologic benign tumor with local malignancy. It is espe- 
cially seen in young patients, more often in the male than in the female, and shows a tendency 
to recede spontaneously beginning with the twenty-eighth year of age. The obstruction caused 
by the tumor hinders breathing through the nose, causes catarrh of the Eustachian tubes 
and functional disturbances of the ears. Especially dangerous are the hemorrhages caused by 
this vascular neoplasm which may occur spontaneously or when a biopsy is taken. 

While formerly radium and x-ray therapy were favored, either preceding or following 
electrocoagulation, the author favors early excision since modern surgical technique gives re- 
sults which are superior to those obtained by irradiation therapy. Four cases are described 
which were treated by a sublabial rhinotomy or a modified Denker operation. 

H. R. M. 


A Cystic Complex Composite Odontome. A. E. W. Miles. Proc. Roy. Soc. Med. 44: 51, 
1951. 


A roentgen picture which appears to show the presence of a dentigerous cyst formed 
from the mandibular third molar is presented. Histologically, the author points out, it ap- 
peared at first sight to be an ameloblastoma which, however, differs from that condition 
in the following respects: the columnar cells are much more differentiated than ordinarily 
found; ameloblastic types of cells are not only found at the periphery of follicles, but are 
situated in the center of groups of epitheliated cells. Their nuclei are at the opposite poles 
of the cells from that found in adamantinomas. Material resembling enamel matrix is being 
deposited within the lumen and at places where there is no sign of dentine. 

The author points out that opportunities to examine composite odontomas during their 
formative stages are very rare. It is the reviewer’s opinion expressed in a recent paper that 
the finding of ameloblastic tissue in calcifying odontomas is not at all rare, but that a thorough 
investigation by many sections from different parts of such tumors is a rarity. The surgeon 
is convineed of his diagnosis by x-ray and does not have the excised tissue pathologically 
examined. The pathologist, on the other hand, may be satisfied with a gross description of the 
calcified mass, since such specimens are difficult to decalcify for-sectioning. In the reviewer’s 
opinion all calcified odontomas are derived from soft odontomas. During the evolution of 
these calcifying odontomas active epithelial and mesenchymal cells may be found which not 
only form the matrix for the calcified tooth substances, but also are responsible for the 
spreading and enlargement of the tumor mass. In a recent classification which was accepted 
by the American Academy of Oral Pathology, to be published shortly by the Editor, under 
the title, ‘‘The Pathogenesis of the Odontogenic Tumors,’’ these tumors were classified as 
amelo-blasto-odontoma. 


a. Et. &. 


MALIGNANT ORAL TUMORS 


Epithelioma Adenoides Cysticum: Basal Cell Nevi, Agenesis of the Corpus Callosum and 
Dental Cysts. A Clinical and Autopsy Study. George W. Binkley, and H. H. John- 
son, Jr. Arch. Dermat. & Syph. 63: 73, January, 1951. 


‘*The primary purpose of this paper is to present features of epithelioma adenoides 
cysticum which have not usually received adequate attention from dermatologists. From 
the earliest articles by Brooke! and others,? through that by SavatardS down to the most 
recent reports, the congenital defects associated with this disease have not been commented 
on or have received only brief mention. 

‘*Recently we had the opportunity to observe a patient with lesions of epithelioma 
adenoides cysticum who also presented other developmental anomalies constituting a bizarre 
clinical picture. In addition to the cutaneous lesions there were partial agenesis of the corpus 
callosum (discovered at autopsy) and multiple dental follicular cysts. The latter proved to be 
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the most serious condition, for a fibrosarcoma of the mandible appeared and metastases caused 
the patient’s death. The patient also had mesodermal anomalies consisting of a bifid sixth 
rib and a fibroma of the ovary. 

‘*We were unable to discover a previous similar case. However, our case is reminiscent 
of epiloia* with its multiple congenital malformations, and it probably should be placed in 
the group of conditions in which cutaneous anomalies are part of a widespread congenital 
defect. 

‘Morphological and histological variations in the lesions have heen noted. In 1904 
Hartzellé stated that cylindroma of the scalp, epithelioma adenoides cysticum and syringoma 
are all varieties of trichoepithelioma. The occurrence of multiple cystie epithelioma with 
syringoma in the same patient has been reported by Sutton and Dennie7 and by Ingels.8 In 
the cases reported by Jarisch?” and by White2e some of the lesions were ulcerated, and 
Adamson® in 1908 advanced the opinion that there was possibly a relationship between epithe- 
lioma adenoides cysticum and rodent ulcer. The relationship between epithelioma adenoides 
eysticum, trichoepithelioma and basal cell carcinoma was discussed by Traenkle.1o We 
believe that the cases reported by Nomland1! and Nesbit12 as ‘multiple basal cell epithe- 
lioma originating from congenital pigmented basal cell nevi’ and those reported by 
Pautrier and Archambault! belong with this group. 

‘*Pautrier and Archambault reported five histological variations of epithelioma 
in their patient, who had more than 200 widely distributed lesions, all of the benign 
basal cell type. In our case, the clinical appearance of the lesions varied and histological 
examination of different lesions revealed significant differences. Some had the character- 
isties of epithelioma adenoides cysticum, and others had the features of basal cell epithe- 
lioma, some with ulceration. A natural conclusion would be that the latter were the 
older lesions, representing a transformation from the earlier benign lesions, but this should 
not be assumed in view of the multiplicity and wide distribution of the tumors. Since 
variations of this kind have been reported so frequently, it may be that these are 
morphological variants of the skin condition resulting from the congenital defect. Al- 
though Cockayne!4 cites a few instances in which malignant degeneration of lesions re- 
ported as epithelioma adenoids cysticum resulted in generalized metastases, these tumors 
as a rule are only locally malignant. This statement is also true for the cases which have 
been reported as multiple epitheliomatosis and basal cell epithelioma arising from con- 
genital pigmented nevi. 

‘*REPORT OF A CASE 

‘*The patient, a white woman aged 30, was referred to us by Dr. Gerald 8. Shibley. Her 
chief complaints were swelling of the right portion of the mandible and growths of the skin. 

‘*Her father was living and well, with no cutaneous malformations; her mother had 
died at age 34 of gallbladder disease, and there was no history of cutaneous growths. She 
had one sister living and well. The patient had five children, ages 7, 6, 5, 4 and 2 years. 
All were given cutaneous and dental examination; only one, a girl aged 6, showed epithelioma 
adenoides cysticum. 

‘*A ‘fatty’ tumor of the left foot had been removed twice when the patient was aged 
14. When it was removed a second time, permanent cure resulted. No histological report could 
be obtained. When the patient was aged 18 an appendectomy was done. At this operation 
a tumor of the left ovary was removed. The pathological diagnosis was fibroma, the seat of 
extensive necrosis. 

‘*At age 16 the patient had consulted a dentist because of persistent swelling of the 
right side of the mandible. Roentgenologic examinations revealed multiple dental follicular 
cysts in both sides of the mandible with expansion of the cortex of the entire right portion. 
There were unerupted permanent teeth. There was a tooth seemingly located in the right 
antrum. 

‘*An attempt was made to control the enlargement of the cysts or tumors by roentgen 
irradiation from 1934 through 1941. The patient was admited to the hospital in January, 
1949 for treatment of the tumor of the mandible and the cutaneous growths. 

‘*About three cutaneous growths were recorded by an examiner in March, 1937. They 
were located on the chin and below the right eye. <A total of 5,000 r of superficial irradiation 
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was given to three small areas in 1941 for cutaneous ulcerations. One field included the lower 
lip and chin; ‘another, the right cervical region, and another, an area of the upper part of 
the back. 

‘*The patient was a well developed, mentally dull white woman. She was 161 cm. in 
height and weighed 54.4 Kg. There were innumerable (estimated number, more than 1,000) 
slightly raised, hard papules, 1 mm. to 1 em. in diameter, situated on the face, neck, anterior 
and posterior portions of the chest and the proximal portion of the arms. The same types of 
lesions were present over the lower part of the thoracic region, the abdomen and the lumbar 
area. Small papules were found in the axillas, suprapubic and inguinal regions and in the 
scalp. Some of the scalp lesions were olive sized. A hard oval tumor, 3.0 em. in diameter, 
was present in the left posterior auricular region. 

‘*Two ulcerated lesions on the face measured 1 and 2 em, in diameter. They had 
indurated, elevated pearly borders. The entire right side of the neck was erythematous. There 
was hyperpigmentation, telangiectasia and atrophy of the skin over the right portion of the 
mandible and the neck at sites of previous irradiation. 

‘*The entire right side of the mandible was enlarged. There was limitation in move- 
ment of the temporomandibular joint. Only four lower incisor teeth could be seen. 

‘*A roentgenogram showed an extensive area of osseous destruction involving the right 
horizontal-ramus of the mandible. In the sinus view the lower wall of the right antrum was 
destroyed and an area of increased density extended into the right maxillary sinus, almost 
obliterating it. In the center of the dense area was a tooth, located near the upper posterior 
wall of the right maxillary sinus. A roentgenogram of the chest revealed that the anterior 
end of the right sixth rib was bifid. The hemogram and results of urinalysis were normal. 
In July, two months before the patient’s death, sternal bone marrow revealed large clumps of 
tumor cells. As the disease progressed there was evidence of anemia (3,650,000 erythrocytes) 
and a leukemoid reaction (40,000 leukocytes) shortly before death. 

‘* Histological examination of a lesion from under the right eye showed many nests of 
poorly defined cells having pale cytoplasm. There was palisading of the cells at the periphery 
of the nests. A papule from the left shoulder showed large, irregularly shaped masses of 
poorly defined cells with a palisaded border. The corium was infiltrated with lymphocytes 
and scattered macrophages containing brown pigment. The histological observations in skin 
from the upper back were the same as those described above except that the masses were large 
and well defined and contained numerous small cystlike spaces. Microscopic study of an 
ulcerated growth showed that the dermis contained cells resembling basal cells. The cell 
masses contained numerous round spaces of varying size, in some of which there was a loose 
fibrillar network. The border cells were palisaded. Mitotie figures averaged one to two per 
high power field. The epidermis was ulcerated in one field. 

‘* Histological examination of bone from a hemiresection of the right side of the 
mandible showed fibrosarcoma. Additional therapy to the cutaneous lesions included irradia- 
tion, interstitial radium treatment, cryotherapy with solid carbon dioxide and excision of scalp 
lesions. 

‘*An autopsy showed widespread dissemination of the fibrosarcoma. The metastases, 
which were proved microscopically to be fibrosarcoma, were found in bone, skull, ribs, vertebral 
column and many viscera. Microscopic study of the various organs revealed no evidence of 
metastases from epithelial growths. An unsuspected lesion was a partial agenesis of the corpus 


callosum. 
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La cura chirurgica delle adenopatie del collo da carcinoma del cavo orale. (The Surgical 
Cure of Adenopathies of the Neck Caused by Cancer of the Oral Cavity.) Natale 
Calabro. Riv. ital. di stomatol. 6: 137, 1951. 


The favorable response of oral cancer to irradiating treatment is well demonstrated 
through the increasing amount of cases reported in the literature, and the spectacular re- 
coveries which followed up this physical therapy are registered in almost daily clinical ob- 
servations. The results confirm this practice and cases only of particular indication would 
suggest surgical intervention. There are instances where the site of the tumor and its 
topographic particularities (environment) rather than its pathologic character are the 
determining factors in choosing the ways and methods of treatment. So a case might be 
encountered where the primary tumor of the oral cavity is covered or encased in an osseal 
lamina. The author suggests as a preliminary procedure the surgical removal of the covering 
bone tissue, thus enabling the surgeon to gain access to the lesion. Another case is mentioned 
where surgical treatment is the method of choice when the neoplasm shows an exceptional 
radioresistance, e.g., in cases of relative malignancy. Surgery is suggested furthermore in 
eases where the probability of success of healing by physical therapy (irradiation) alone is 
remote and beyond hope of a promising result. However, the tumor of the oral cavity and 
its metastasized regional lymph nodes of the neck show an antagonistic character of response 
to treatment. Whereas, the primary tumor of the oral cavity is extremely sensitive to irradia- 
tion therapy (with the exception of intraoral basal-cell carcinomas described by Thoma, remark 
by reviewer) the affected lymph nodes of the neck are refractory to any physical therapy. 
Here, early surgical intervention is suggested by the author as the only method to be con- 
sidered quoad vitam. 

To elucidate the importance of surgery where the regional lymph nodes of the neck are 
involved, the author describes briefly the lymphatic system of the neck, classifying it with 
two main topographic arrangements: (1) The horizontal, covering that area of the neck 
which extends from the head and placed on the neck in the form of a necklace and entails 
the submental, submandibular, parotid, mastoid, and occipital lymph nodes. In addition, this 
horizontal lymph system of the neck entails the nodes of the sublingual, retropharyngeal nets 
which are spread over in the form of concentric rings. (2) The vertical system, which runs 
along the lateral and anterior regions of the neck. To this group belongs the most significant 
chain of lymphatic nodes, the jugulocarotid group, with many of its widely spread nodes 
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around the deep cervical fascia. The nodes intercommunicate by afferent and efferent lymph 
vessels. They form a densely fitted texture into which at the crossing points other lymph 
nodes are enmeshed. In the case of oral cancer, the neoplastic cells emigrate along the 
lymphatic routes to the nodes which are tributaries of the region in which the tumor developed, 
e.g., the submental and submandibular nodes are the first to be invaded by tumor cells from 
the cancer of the lips. The jugular chain is invaded by tumors of the tongue, soft palate, 
and periodontium of the molars. The technique of the surgical operation which is called 
gangliar exeresis is divided into a regional or ‘‘clearing’’ method, where the surgical clearing 
of metastasized lymph nodes is confined to the submaxillary nodes in the submandibular 
region, and into a complete intervention where all organs are removed which are connected 
with or are adjacent to the lymph system of the region of the deep cervical fascia. The 
complete method of intervention entails, therefore, the removal of the muscles sternocleido- 
mastoid, digastricus, and homohyoideus, the resection of the internal jugular vein from the 
level of the clavicle up to the cranial base, and excision of the spinal nerve and the ansa 
hypoglossi (method of Roux Berger and Ducuing). Of the cases diagnosed as oral cancers and 
attended to by the author, 18.75 per cent were treated by the complete, radical removal of the 
sternocleidomastoid muscle combined with the resection of the internal jugular vein. His 
surgical technique is the following: local anesthesia is obtained by infiltration of 2 per cent 
Novocaine solution, followed up by block anesthesia of the inferior alveolar nerve (lingual 
and mylohyoid nerve). The initial incision extends along a horizontal line under the inferior 
border of the mandible and connects the chin with a point approximately one centimeter 
below the external ear. From this point under the ear the second incision follows along 
the venter of the sternocleidomastoid muscle to the clavicle. Through these cuts a cutaneous 
subcutaneous flap is created which can be turned outside in an inferoanterior direction. The 
facial artery and vein are ligated and dissected. The submental and submandibular lymph 
nodes, the Whartonian gland are removed. The lymphatic net with all its surrounding 
reticulate tissues of the jugulocarotid area is extirpated in blocks. The lymph nodes of the 
carotid area usually participate in the process of neoplastic growth; they respond with in- 
crease in size even if their histologic picture does not give evidence of tumor cell invasion. 
It is probable, furthermore, that the lymph nodes of the neck are involved bilaterally through 
the anastomosing lymphatic chains of the contralateral area. In this case, as might be ex- 
pected, the jugular veins of both sides of the neck must be dissected. However, it is pointed 
out that a time interval of a month or six weeks should be inserted between the two inter- 
ventions in order to give an opportunity to the blood circulation in adapting itself to the 
changed route, where the vertebral veins take over the vicarious blood ways. Cavina 
emphasized the maintenance of one of the jugular veins. Borghetti, referring to the idea 
of ‘‘precautional intervention,’’ stated that the global results obtained by this method 
are definitely more favorable than those interventions which were made after invasion 
of the lymphatic net (ratio: 55:34.5). There is another matter of discussion regarding 
the priority of the intervention. Are the lymph nodes or the primary lesion of the oral 
cavity to be cured first? The author advocates the cure of the oral cancer as the first 
step to follow in treatment planning. He formulates this suggestion on the basis of com- 
mon observations, on results which he obtained with the radiologist. The problem of 
operability often presents serious difficulties to evaluate. In general the operation, in 
spite of its serious nature and psychological effect, is well tolerated. Marasmus and 
carcinomatosis are aggravating conditions in the course of the disease. From 54 patients 
with oral cancer 51 were males and 3 were females. Forty-one patients were operated 
on one side only, 3 patients had bilateral operations in one session, 4 patients were op- 
erated on bilaterally in two sessions of time, and 6 patients were repeatedly operated on 
because of recidivation. All of them left the hospital after ten to twelve days of hos- 
pitalization. There was one case where pneumonia interceded which resolved in complete 
healing. The age of the patients was represented in the following quota: two patients 
were between the years of 30 and 40; 12 patients between 40 and 50; 8 patients between 
50 and 60; 24 patients between 60 and 70, and 8 patients were in the age group over 70 
years. 
A. G, N. 
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MALFORMATIONS AND DEFORMITIES OF THE JAWS 
Preventive. Orthodontics. K. T. Adamson. J). J. Australia 23: 167-168, April, 1951. 
Preventive Orthodontics 


Generally speaking, we may say that all malocclusions have their beginnings from 
one or a combination of any of the following factors: 


1. Heredity. 
2. Evolution. 
3. Environmental or local factors. 


It is now an established fact that many malocclusions are the direct result of in- 
herited faulty skull pattern. The old belief held by the Angle school that every child 
commences life with the possibility of developing normal occlusion provided that no in- 
terference is experienced from external influences can no longer be regarded as being 
correct, There is no doubt that a certain percentage of malocclusions are present at birth 
and that a child may be predestined to develop a malocclusion which has been handed 
down to him from his ancestors. This is particularly so in those malocclusions which 
involve an incorrect relationship of the mandible with the maxillae, namely Class IL 
(Angle) and Class III (Angle), where the mandible is distal and mesial respectively to 
skull anatomy. 

Evolutionary changes are said by many to be producing a retrogressive change in the 
human face which, as time goes on, is becoming less and less prognathic and therefore 
shorter and shorter anteroposteriorly: thus less room is provided for the normal dentition 
of 32 teeth which, apparently unaffected in size by this retrogressive evolutionary change, 
finds it impossible to accommodate itself in the basal bone provided, without the teeth 
becoming extremely crowded. In other words, in many cases there is a marked dis- 
crepancy between tooth size and basal or supporting bone. 

There are a large number of malocclusions which are produced by the numerous 
environmental factors around the mouth with which we are all so familiar. 

There is ‘‘the same old list of things’’ which I referred to in my opening remarks, You 
all know them, and I need mention only a few to illustrate my point: premature loss of 
deciduous teeth, prolonged retention of deciduous teeth, the numerous habits such as 
thumb-sucking, lip-biting, mouth-breathing, and so on. If we are to believe the statistics 
which are available more than half the existing malocclusions find their origin in localized 
factors. Even in those cases which are the result of inheritance or evolutionary change, 
localized factors may add further complications to the malocclusion. Thus it would seem 
that, while we have no power to control these malocclusions which are produced by hered- 
ity or evolution, the remainder can be improved or even eliminated by the application of 


simple preventive measures. 
A. J. A. 


Operative behandling af progeni med tandlos mandibel. (Surgical Treatment of 
Prognathism in Two Cases With Edentulous Mandibles.) Ingeborg Gottlieb and 
Otto Gottlieb. Tandlaegebladet 55: 33, 1951. 


The authors corrected the two cases of prognathism by bilateral osteotomy in the 
ascending rami. The fixation was performed with circumferential wiring over the full 
lower denture, and intermaxillary wiring fixation. The perimandibular wires gave only 
slight discomfort during the time they were left in place, three and four months, re- 
spectively, and the functional and cosmetic results were satisfactory. 


x, &. TF. 
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NEUROLOGICAL DISEASES OF THE FACE 


The Treatment of Bell’s Palsy With Histamine. D. A. Skinner. Ann. Otol., Rin. & 
Laryng. 59: 197, March, 1950. 


Skinner treated 19 patients with Bell’s palsy (neuropathy of facial nerve due to 
pressure) by administering histamine diophosphate by subcutaneous injection every two 
or three days. 

In 17 patients ‘‘low dose’’ therapy was utilized, starting with 0.1 ¢.c. of a 1:10,000,000 
dilution and gradually increasing until the optimum effective dose was reached. When 
improvement occurred, the dose was maintained at that level. 

‘*High dose’’ therapy was employed in two patients, starting with 0.1 c¢.c, of 
1:10,000 dilution and gradually increasing to 1.0 e.c. of 1:10,000 dilution. In these pa- 
tients improvement did not occur before one month of treatment. More rapid response 
was effected by using the low dose type of therapy. 

In 16 patients, or 84 per cent, the rapidity of improvement was phenomenal. In 
this group the shortest recovery occurred in four days, the longest in forty-eight days, 
and the average in nineteen days. The paralysis recurred in two patients when the dose 
was increased above the optimum effective amount, but restoration took place when the 
proper effective dose again was given. In one patient paralysis did not recur when the 
dose was increased far above the optimum effective amount. In another completely re- 
covered patient, the administration of 50 mg. of tripelennamine (pyribenzamine) hydro- 
chloride caused a slight recurrence of paralysis. 

Skinner advocates the additional use of liquid petrolatum eye drops, hot compresses, 
and massage of the facial muscles, facial splints, or strapping of the face with cellulose 
tape and elimination of foci of infection, In patients failing to show early improvement, 
electrical stimulation is of value. 


T. J. C. 


Die Injektions behandlung der Trigeminusneuralgie. (Treatment of Trigeminal Neuralgia 
by Injection.) R. Ullik. Ztschr. f. Stomatol. 48: 246, 1951. 


In the Jaw Station of the First Surgical Clinic in Vienna the following is the pro- 
cedure in treating trigeminal neuralgia. Before surgical methods are considered, experi- 
mental therapy with tincture of aconite, x-ray, short wave, and diathermy is tried. 
Cobratoxin injections are also given a chance, but all these measures generally give only 
temporary relief, 

The next step is avulsion of a large segment of the peripheral nerve. This procedure 
has been found to give freedom of pain generally for one to two years. When pain recurs 
the procedure may be repeated with success. 

In eases of failure to get relief from peripheral avulsion, central procedures are in- 
dicated on the gasserian ganglion. Here alcohol injection, as recommended by Hirtel, 
has given better results than the method of electrocoagulation described by Kirschner. 
The alcohol injection, which is performed with the patient conscious, allows a neurologic 
control which gives exact information as to the position of the needle. While one finds 
the foramen ovale more easily with the very complicated apparatus of Kirschner, the 
general anesthesia required to electrocoagulate makes it impossible to get neurological 
signs as to whether the needle is located in the center of the ganglion or whether it has 


passed by. 

Of 104 alcohol injections of the ganglion made in the years 1945 to 1950, 13.6 per 
cent had a recurrence. The authors feel justified in advising the use of this method of 
treatment rather than the retroganglionic section (neurotomy), which presents such great 
operative risks, although a smaller percentage of recurrence resutls. 


H. R. M. 
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Facial Palsies: Indications for Their Surgical Repair. J. E. Witcher. ‘lexas State J. 
Med. 47: 336, 1951. 


The facial nerve is peculiar in that it will tolerate infection but that it is very in- 
tolerant of any amount or form of pressure or ischemia suddenly incurred. However, the 
technique of decompressing the facial nerve, with the aid of magnification, has progressed 
to the point that injury to the healthy portions of the nerve is no longer a major problem. 

The seventh nerve has the most successful results from grafting of any nerve in the 
body. 

The question as to whether the nerve is divided, crushed, or the seat of an inflam- 
matory reaction is not of importance in the decision for operative interference. The 
prime factor is that the patient has a facial paralysis. 

Most cases of paralysis occurring with, or in the course of, an acute otitis media 
or mastoiditis should be treated by a mastoidectomy. Decompression of the nerve at this 
time depends upon the extent and type of pathologic lesions present. However, if after 
two months or longer there is no indication of returning function, a decompression should 
be done. 

A facial paralysis occurring in the course of a chronic otitis media or an acute ex- 
acerbation of a chronic otitis media should have a radical or modified radical mastoidec- 
tomy, depending upon the residual hearing of the ear and the extent of the pathologic 
process. Decompression at this time, again, depends upon the extent and type of pathologic 
condition found. 

In the course of mastoid and middle ear surgery in which there is an accidental injury 
which is known to the surgeon, that is (1) fracture of the facial canal, (2) bony spicule 
sticking in the nerve, or (3) severance of the nerve, the nerve should be decompressed and 
the sheath slit. In the compression fracture a simple decompression above and below for 
a short distance with slitting of the nerve sheath is sufficient. Bony spicules should be 
removed, the nerve decompressed a few millimeters above and below the site, and the 
sheath slit. When there is a partial severance, a decompression with loosening of the 
nerve in its canal and slitting of the sheath will allow the two ends to be brought to- 
gether. In cases in which there is loss of nerve substance, but still not complete severance, 
Tickle advocated decompression, slitting of the sheath, and laying strands of graft to 
bridge the gap. However, most authors advocate full grafting of this type if the two 
ends cannot be anastomosed. In cases of complete severance, in which only 2 to 3 mm. of 
the nerve have been lost, direct end-to-end anastomosis or grafting may be used. Larger 
gaps require a graft or major rerouting of the nerve. 

If paralysis is first noted after the patient has left surgery, he should be returned to 
surgery immediately or within seventy-two hours for exploration, decompression, and 
whatever type of procedure is indicated by the lesion found. 

Paralyses coming on a few days after surgery have a good prognosis and usually 
the loosening or removal of the packing is sufficient. Most such patients usually recover 
within a few weeks. 

If after paralysis the muscles remain contractile and grafting or rerouting cannot 
be used (as in eighth nerve tumors and other labyrinthine and intracranial problems), one 
of three methods may be attempted: neurotization, anastomoses, or method of Norman 
Dott of Edinburgh. 

Bell’s palsy has become a collective diagnosis for all cases of peripheral facial paresis 
in which it has been impossible to demonstrate the underlying cause. Kettle suggested 
Bell’s palsy to be the result of an ischemia of the nerve from some disregulation of the 
vascular supply. 

From 85 to 90 per cent of patients with Bell’s palsy recover spontaneously. The 
others recover either partially or not at all, and a decompression of the facial nerve is 
warranted. 

Most authors agree that a fracture of the temporal bone is present in practically 
all cases of closed head injuries which are accompanied by facial paralysis. These frac- 
tures may be difficult or impossible to demonstrate by radiographic methods. 

The paralyses are of two groups, the immediate and the delayed. The delayed 
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paralyses carry a good prognosis. The recovery in 75 per cent of these cases is complete, 
whereas in 15 per cent it is only partial and in 10 per cent the paralysis remains massive. 
A routine exploration is unjustified. 

Emotional expression is usually regained in cases of facial paralysis which have been 
subjected early either to decompression of the facial nerve, end-to-end union, or grafting. 
However, when a nerve graft has been done any time three to six months after injury, 
it is unusual for true emotional expression to return. Return of function is partly an 
educational response and it depends upon the relative intelligence of the patient. 


Jack Bloom. 


Beitrag zur Glossopharyngeus neuralgie. (Contribution to Glossopharyngeal Neuralgia.) 
G. E. Jannoulis and A. M. Meimaroglou. Monatschr. f. Ohrenh. 10-12: 314, 1950. 


The subject is introduced by an anatomic study of the course of the glossopharyngeal 
nerve and its innumerable anastomoses with other nerves. Emphasis is placed on the 
pharyngeal and tonsillar branches. They produce pain such as occurs in peritonsillar 
abscesses. The nerve connection with the gasserian ganglion explains the pains radiating 
to the eyes. Increase or decrease of salivary flow, disturbances of taste, as well as motor 
disturbances, can be explained in an analogous manner. Pains are principally localized in 
the region of the tonsils, palate, pharynx, tongue, ears, and eyes. The trigger zone is 
always located in the pharynx at the level of the tonsils. To make a differential diag- 
nosis, painting of the tonsillar region with cocaine or injection of Novocaine is recom- 
mended. The pain must be relieved if glossopharyngeal neuralgia is the cause. Con- 
servative therapy consists in the use of analgesics, painting of the tonsillar region with 
Novocaine, vitamin B, reflex therapy in the nose, and alcohol injection. Surgical treat- 


ment consists of neurotomy at the base of the skull. 
E. P. 8. 


GENERAL SKELETAL DISEASES AFFECTING THE JAWS 


Ueber Kiefer-Gesichtsbeziehungen der Arachnodaktylie und Brachydaktylie. (The Jaw 
and Face Relationships in Arachnodactyly and Brachydactyly.) H. Weyers. Deutsche 
Zahn- Mund- und Kieferhlk. 14: 273, 1951. 


The study of congenital disturbances of growth, especially extreme cases, allows us 
frequently to draw important deductions in regard to the normal growth of the face and 
jaws. Arachnodactyly (long fingers and toes) produces a marked disproportionate length- 
ening and thinning out of the terminal parts of the extremities, while in brachydactyly 
the latter are characteristically broad and short. While these hereditary dystrophies par- 
ticularly affect the fingers and toes, and emphasize leptosome and eurysome characteristics, 
they also produce a congenitally defective anlage of the eyes, namely, megalocornea and 
microphthalmia, respectively, congenital defects of the ears, and characteristic skull 
formation. In arachnodactyly the maxilla shows a high V-shaped vault, associated hypo- 
plasia of the premaxilla, and mandibular prognathism with a very pointed chin. Dentition 


is markedly retarded. 
H. R, M. 


PLASTIC PROCEDURES 


The Use of Autogenous Cartilage Graft in Arthroplasty for True Ankylosis of Temporo- 
Mandibular Joint. J. J. Longacre and R. F. Gilby. Plast. & Reconstruct. Surg. 7: 
271, April, 1951. 


Three cases are reported with intra-articular ankylosis of the temporomandibular 
joint and a method of correction. Following is one of the case reports: ‘‘Case No. II. A 
19 year old boy entered Christ Hospital with a history of trismus of 14 years’ duration. At 
the age of 5, he had a tooth extracted. Following this patient developed a cellulitis 
terminating in osteomyelitis of the entire right side of the mandible. Multiple sequestrec- 
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tomies were performed and the process subsided after the drainage persisted for a period 
of 4 years. For the past 10 years there has been no evidence of drainage, but the patient 
has never been able to open his jaw. There is now complete ankylosis of the right temporo- 
mandibular joint with the right side of the mandible completely fused to the temporal and 
zygomatic bones by a large mass of callus. There is deviation of the chin to the right, 
prominent angle on the right with flatness of the face on the unaffected side and marked 
facial obliquity. 

‘*X-ray examination of the mandible and temporo-mandibular joint showed the 
right side of the mandible to be somewhat distorted in the region of the ascending ramus 
and condyloid process. The right temporo-mandibular joint has been completely destroyed 
and the right side of the mandible is fused to the temporal and zygomatic bones. 


‘Operation. January 4, 1950. Under intra-tracheal anesthesia with the usual thor- 
ough skin preparation and draping, a transverse incision was made over the right costal 
margin and a block of cartilage measuring 2 x 3% em. by 8 mm. in thickness was resected. 
Following this the rectus and fascia were closed with interrupted mattress sutures of fine 
silk. The skin was closed with interrupted mattress sutures of fine silk. The cartilage 
was placed in saline sponges. Following this an incision was made along the old incisions 
which were used previously to remove sequestra from the mandible. Scar tissue was re- 
sected and the lower portion of the parotid gland identified, and found to extend approx- 
imately 2% em. below the angle of the undeveloped right mandible. With great care, 
the parotid gland was dissected out and the cervical mandibular branch of the facial nerve 
identified. The great auricular nerve had to be sacrificed in order to allow for mobiliza- 
tion of the gland and elevated upward in order to expose the lower edge of the mandible 
and horizontal ramus. The insertion of the masseter and the periosteum were now stripped 
and dissection carried upward toward the level of the zygoma. As this was done an ir- 
regular mass of regenerated bone was encountered. A portion of this was removed with a 
chisel. The periosteum and internal pterygoid were now stripped off from the inner aspect 
of the ascending ramus of the mandible. The ascending ramus was found to be markedly 
thickened and to vary from 1% to 2 em. in thickness. An Ivy elevator was now placed 
under the ascending ramus of the mandible above the lingual and with an osteotome the 
ascending ramus was divided. Following this, using an osteotome, 1 cm. of bone was re- 
sected from the lower fragment of the ascending ramus of the mandible, with care being 
taken not to injure the mandibular nerve and artery. Following this the bony surfaces 
were smoothed out with a rasp and bone file. The posterior edge of the lower fragments 
were likewise rounded to provide a more even gliding surface in order to prevent further 
retraction of the right side of the mandible as well as to provide a gliding surface for the 
new joint. The previously removed cartilage was now carved to fit the defect and tapered 
anteriorly. It was placed into the defect and held there by the internal pterygoid mesially 
and the masseter muscle laterally. A small rubber tissue drain was placed near the site of 
resection and brought out through a stab wound in order to take care of the ensuing bone 
ooze. The wound was closed in layers with fine silk. Following this a Kirschner wire was 
drilled through the anterior portion of the mandible just anterior to the exit of the mental 
nerve. This is to be used later with the Gilby type of exerciser. A Barton pressure 
bandage was applied and patient returned to the room in good condition. 

‘Forty-eight hours post-operatively the tissue drain was removed. There was mod- 
erate amount of swelling in the right parotid region. On the 8th post-operative day the 
sutures were removed from both the parotid region and chest region. Both wounds had 
healed per primam. Dr. Gilby applied a head cap with arms for an exerciser and the 
patient was able to open his lower jaw only 5 mm. prior to the application of the elastic 
traction. He was then dismissed from the hospital. On the 14th post-operative day 
patient was able to open his jaw 17 mm, Five weeks post-operatively patient was able to 
open his jaw 30 mm. He had excellent movement without pain and was able to eat any 
type of food. The Kirschner wire was removed at this time. 

‘*Patient left for the South immediately after removal of the Kirschner wire. From 
all accounts there has been no recurrence of trismus and he is able to eat all types of food. 
The size of the opening of the mandible has not been reduced.’’ T. J.C. 
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DIFFERENTIAL DIAGNOSIS OF DENTAL PAIN 





Harry H. SxHapiro, D.M.D., New York, N. Y. 





Introduction 


gee awareness of pain and other sensations occurs in centers of conscious- 
ness in the brain. ‘‘ All sensory impulses, with the exception of the olfac- 
tory ones, terminate in the gray masses of the thalamus from which they are 
projected to specific areas by the thalamocortical radiations.’” 

Studies of the pain threshold in individuals indicate that all healthy people 
have approximately the same capacity for perceiving pain,’ the consciousness of 
the sensation of pain being dependent only upon unimpaired nervous structures. 
The pain threshold is defined as the minimum stimulus required to produce 
pain; the threshold is said to be raised when a greater stimulus is needed to 
produce the sensation, and lowered when a lesser stimulus accomplishes a similar 
result. The pain threshold is known to be lowered in inflamed tissues; minor 
irritations which ordinarily would not result in pain are capable of producing 
severe pain in areas of inflammation. 

Reaction to pain, however, varies considerably. Neurotic individuals have 
been shown to have a lower threshold of reaction to pain than typical or more 
normal people.* That the threshold of reaction to painful stimuli may be 
raised by the use of analgesics and the power of suggestion has been demon- 
strated by Wolff, Hardy, and Goodell.* In an experimental study on groups 
of individuals, in which thumb pressure was applied to the styloid processes, 
a much higher threshold of reaction to pain was found among prize fighters, 
American Indians, and Negroes than in the average city dweller®; stoical people 
in general have been shown to have a high threshold of reaction to pain.*® 

A dramatie example of stoicism is told in the biography of Dr. Ephraim 
MeDowell, the ‘‘ father of ovariotomy.’” In Danville, Ky., in 1809, Dr. McDowell, 
without benefit of anesthetics, performed the first recorded ovariotomy on a 
woman who had ‘‘only a covering thrown over her pallid face to shut out from 
her view the flashing of the few instruments that he used,’’ with ‘‘an angry and 
excited crowd of men collected in the street awaiting the result of his experi- 
ment of butchering a woman, as they expressed it. They were clamoring for 
his life, for they regarded it as a duty to avenge the wrong inflicted on Mrs. 
Crawford if she died. This heroic woman, whose courage gave Dr. McDowell 
an opportunity to win immortal fame, survived the operation thirty-two years in 
good health.’’ Another example of indifference to pain, vividly told in Carl Sand- 
burg’s Abraham Lincoln,’ is that of a musician, who returning from the Virginia 
fighting, arrived at the hospital and was told by the surgeon, according to the 


From the Department of Anatomy, College of Physicians and Surgeons, Columbia Univer- 
sity. 
Read before the Greater Boston Dental Society, Boston, Mass., Feb. 21, 1951. 
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New York Tribune, that he must be lashed down while a leg was amputated. 
‘‘No,’’ said the soldier, ‘‘never. Is there a violin in camp?’’ They brought 
one. He put it under his chin, tuned it, and laughed. ‘‘Now, doctor, begin.’’ 
And he went on playing the violin ‘‘ without missing a note or moving a muscle’’ 
during some forty minutes while they sawed his leg off. It may thus be stated 
that the reaction to pain varies because it is *‘modified by the highest cognitive 
functions and depends in part upon what the sensation means to the individual 
in the light of his past life experience.’ 

That painful sensations are transmitted by way of nervous structures which 
are separated from those which conduct other sensations such as heat and cold 
has been known for a long time, and has more recently been demonstrated by 
Wolf and Hardy.® These investigators ascertained the discrete character of 
pain by blocking a peripheral nerve with a local anesthetic; although the feeling 
of pain was eliminated, the sensation of cold remained. Other experimenters 
have shown that the sensation of cold can be abolished while that of pain per- 
sists.° Pain also differs in quality. The original studies of Lewis’? and other 
investigators have served to distinguish varieties of pain sensations, described 
as bright-pricking pain, burning pain, and deep-feeling, aching pain. 


The Trigeminal Nerve 

The trigeminal nerve (Fig. 1) is more often associated with painful neural- 
gias than any of the other nerves in the entire body; pain may be located in 
all or any of the branches over the wide distribution of its three main divisions. 
When the ophthalmie division is involved, the pain is usually limited to the supra- 
orbital branch and may be associated with pathology in the frontal sinuses or 
ethmoidal air cells. When the maxillary division is implicated, the pain may 
be confined to the infraorbital branch, so-called ‘‘seecond division’’ neuralgia 
being commonly allied with disease of the teeth of the upper jaw, the maxillary 
sinus, and pathology in the region of the inferior turbinate bone and septum 
of the nose. Pain in the mandibular division, arising from teeth of the lower 
jaw, is often referred to the region of the ear, and over the distribution of the 
auriculotemporal nerve. 

Because pain is usually limited to branches of one of the main divisions of 
the trigeminal nerve, location of the primary stimulus should at first be sought 
in the areas innervated by that division. When pain becomes severe, however, 
the disturbance may radiate over the other divisions also, distress being referred 
to any of the areas supplied by them. When pain shifts from one division to 
another, the probabilities are that the trigeminal ganglion is involved. 


Referred Pain 


Referred pain is felt in areas distant from the diseased or affected part in 
which the primary stimulus occurred. Irritations in specific teeth or in certain 
areas of the jaws may be felt in other teeth or in other regions of the head, 
just as referred pain from disturbances in the diaphragm may be felt in the 
neck or shoulder, or pain from a coronary thrombosis or an angina pectoris may 
be experienced in the arm. When pain sensation is due to disease in the dental 
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apparatus, the primary stimulus to naked nerve terminals, specifie for pain, is 
conveyed along the afferent fibers of the trigeminal nerve, whose cell bodies 
are situated in the gasserian ganglion, and, entering the pons, descend for a 
considerable distance before terminating in the trigeminal sensory nucleus. 
From this nucleus, secondary trigeminal afferent fibers ascend to the thalamus, 
and are thence ‘‘projected to specifie areas of the cerebral cortex by the thala- 
mocortical radiations.’ In such areas of awareness, pain stimuli received from 
one origin of disease in the jaw may be associated in the consciousness with stim- 
uli received from other regions of the face and jaws, and the pain may thus 
be referred to areas distant from the zone of initial pain stimulus. 
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: Fig. 1.—Composite drawing of the trigeminal nerve; viewed from the right side. 
(Shapiro, H. H.: Applied Anatomy of the Head and Neck, ed. 2, Philadelphia, 1947, J. B. 
Lippincott Company. ) 


Pain Originating in the Teeth and Their Supporting Structures 
Pain, experienced in the teeth or jaws, accounts for a fairly high per- 
centage of the devious forms of distress which cause people to visit the dentist 
or the physician in order to gain relief. When the individual localizes the pain 
in the teeth he usually seeks assistance directly from the dentist. Others, suffer- 
ing from chronic pain in the head or face, may also consult the dentist, having 
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failed to gain relief from the physician. The primary function of the dentist 
in such cases is to locate the initial stimulus in the teeth and/or their support- 
ing and associated structures before proceeding with therapy. 

The terminal filaments of sensory nerves which innervate the dental pulp 
(Fig. 2) form a network of nonmyelinated fibrils immediately under the odon- 
toblastic layer and are in intimate relation with the dentine-forming cells and 
their dentinal processes, thus acting as receptors for pain; the impulses received 
by them are conducted through the pulp, and by way of the nerves that exit 
from the apical foramina, along afferent (sensory) pathways of the trigeminal 
nerve. 





Fig. 2.—Nerves in the dental pulp. (Courtesy, of Dr. Charles F. Bodecker.) 


External irritations to the teeth such as thermal changes, mechanical, chem- 
ical, or electrical stimuli, may-be transmitted to the dental pulp by way of the 
microscopic dentinal fibers of Tomes, which have the capacity to conduct sensa- 
tion to the sensory receptors in the pulp. ‘‘The degree of sensitiveness of the 
dentin is directly proportional to the amount of organic matter present.’’ 
Areas of the dentine which consist of hypocalcified organic material, such as 
the granular layer of Tomes in the root, or the interglobular areas in the dentine 
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of the crown of the tooth, account in part for the hypersensitivity of certain 
parts of the dentine; the exposed dentine near the neck of the tooth, or pressure 
areas in a carious crown are familiar examples to all practitioners of dentistry. 
A form of secondary dentine, which is more highly calcified and contains fewer 
and more irregular dentinal tubules, is more resistant to the passage of external 
stimuli. 
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Fig. 3.—Drawing of the face indicating focal points of referred pain from teeth (after 
description by Head). (Shapiro, H. H.: Applied Anatomy of the Head and Neck, ed. 2, 
Philadelphia, 1947, J. B. Lippincott Company.) 








Receptors for pain in the periodontal membrane are in continuity with af- 
ferent nerve fibers in the periapical areas, and with sensory nerve fibers, which 
penetrate the alveolar walls of the root sockets. Sympathetic nerve fibers in the 
periodontal membrane and dental pulp control vasomotor reflexes, and may 
also be additional contributors to pain sensations. ‘‘It is a peculiar feature 
that, whatever stimulus reaches the pulp, it will always elicit only pain sensa- 
tron..”?** 

Sir Henry Head, in 1884," called attention to certain surface areas of the 
face and neck to which sensations of pain, originating in specific teeth, might be 
referred. Fig. 3 is a drawing after the description by Head, which illustrates 
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various focus points of referred pain originating in the teeth. Pain in the supra- 
orbital region may be traced to maxillary central or lateral incisors. Maxillary 
second premolar teeth may be found responsible for pain experienced in the 
zygomaticofacial area. Pain from maxillary second premolars or first molars 
may be referred to the infraorbital region. The area anterior to the auricle 
may be a reference site for afferent impulses arising in maxillary second or third 
molar teeth. Pain, originating in maxillary canines or first premolars, may be 
felt on the face lateral and inferior to the ala of the nose. Pain from mandib- 
ular incisor, canine, and first premolar teeth may be referred to an area lateral 
and inferior to the corner of the mouth. Pain in the external auditory meatus 
and parotid region may be referred from mandibular second or third molars. 
The submaxillary region may be an area to which pain from mandibular third 
molar teeth is referred. Such direct correlations between specific teeth and defi- 
nite surface areas on the face will not always be found to exist, but an application 
of the findings of Head may often prove helpful in the diagnosis of dental pain 
of vague origin. 

When the patient reports that pain is felt in a specific area, the neighboring 
structures are always suspect, but it should be remembered that the pain may 
be referred from regions other than that upon which the attention is focused. 
When pain on the face is thought to be referred from teeth, thorough examination 
of the suspected tooth or teeth should follow. Infiltration of an anesthetic solu- 
tion in the vicinity of the tooth should result in the elimination of the pain 
sensation if the stimulus to afferent nerve fibers arises from the suspected of- 
fender. 

Inflammation of the dental pulp results in varying degrees of pain which 
may be localized in the area of primary stimulation or be referred to other 
regions of the head. Etiological factors in pulpitis include various sources of 
irritation such as mechanical, thermal, chemical disturbances, or invasion of the 
pulp by bacteria.** *° The pain from chronic pulpitis may be sharp, of short 
duration, or deep-feeling and throbbing, and is accentuated when reclining, exer- 
cising, or taking hot foods. ‘‘In acute suppurative pulpitis, spontaneously oc- 
curring paroxysms of pain are experienced. These are often pulsating in char- 
acter and are felt with each systole of the heart, or due to pressure on the nerves 
by accumulating exudate enclosed in an unyielding cavity. Hot food intensifies 
the pain while cold gives some relief. When the pulp becomes more intensely 
involved, agonizing pain of lancinating character is often referred to the ear.’”” 
The painful response of the tooth to percussion is due to ensuing edema which 
affects the nerves in the periodontal membrane. Because the pain in some 
facial neuralgias resembles that of pulpitis, operative procedures on the teeth 
are contraindicated unless inflammation of the pulp is established. 


Pain From Postextraction Alveolitis (Dry Socket) 


Pain from a dry socket, following the removal of a tooth, is caused by the 
denudation of the bony walls of the alveolus and the lack of formation or reten- 
tion of a blood clot, the clot normally serving as a shield for sensory nerve fibers 
in the alveolar socket, which have been severed from their connections with 
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terminal nerve filaments in the periodontal membrane. Such pain sensation is 
felt as a deep, diffuse, and aching disturbance; the formation of a normal blood 
clot to blanket the injured nerve endings is the best protection for such a con- 
dition.*® 


Pain Referred to Teeth From the Maxillary Sinus 


Because of the close approximation of maxillary teeth to the maxillary sinus, 
pain may be transmitted to these teeth in sinusitis. The innervation of the 
maxillary dentition is supplied by posterior, middle, and anterior superior al- 
veolar branches of the maxillary and infraorbital nerves. These reach the teeth 
by way of the maxillary sinus; pain stimuli may thus be experienced in the 
maxillary teeth by inflammatory processes in the sinus walls. Painful reac- 
tions to pereussion may be felt in teeth neighboring the sinus. Such teeth should 
not be removed, if no dental lesion can be detected, and the patient should be 
referred to the otolaryngologist for evidence of sinusitis before proceeding with 
dental therapy. The patient may seek aid from the dentist in disturbances of 
the maxillary sinus because pressure above the roots of teeth in the upper 
jaw may elicit pain, or due to inflammation on the face below the orbits which 
the patients may relate to the teeth. In a differential diagnosis of sinus pain, 
it should be recalled that infection in the antrum is often associated with a 
history of influenza or common cold. 


Teeth as a Source of Headache and Facial Pain 

Headache and facial pain, resulting from electrical or morbid stimulation 
of teeth, have been reported in an experimental study of the distribution of 
such pain.’® The impulses from the teeth resulted in two varieties of pain. 
An aching and burning sensation was first felt in the teeth; a secondary sensa- 
tion, experienced elsewhere in the head, was felt as a steady, aching pain, and 
was due to central spread of pain impulses felt in areas innervated by the same 
or associated divisions of the trigeminal nerve. It was found that the threshold 
for pain from repeated stimulation became appreciably lowered in the region 
of stimulation. The authors of this experimental investigation stated that head- 
ache, due to a diseased tooth in which no toothache is experienced, is a rare oc- 
currence, and warned against the removal of suspected teeth for the relief of 
headache or other referred pain in the head unless the injection of a local 
anesthetie in and around the tooth eliminates the pain, thus demonstrating that 
the tooth is the offender. 


Pain in the Region of the Jaw Joint and the Ear 


Pain, experienced in the region of the temporomandibular joint or the ear, 
may be due to various etiological factors which inelude both systemic and local 
conditions. Pain in the joint area is frequently eaused by disturbances in 
neighboring structures such as middle ear infection or subeutaneous abscess in 
the external auditory meatus. Pain in the joint is commonly attributed to 
various forms of arthroses. Pain mav also be referred to the joint region from 
the ocular orbit or maxillary sinus.?® 
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The temporomandibular joint syndrome described by Costen** includes pain 
as a Symptom, accompanied by loss of intermaxillary vertical dimension. It has 
been held by many since this syndrome was first described in 1934 that over- 
closure of the mandible resulted in pain in the joint region and deafness; the 
latter symptom has been discussed at length.2* Sudden changes in pressure 
commonly cause discomfort in the ears. Air, passing through the auditory 
tube, equalizes the pressure on either side of the tympanic membrane. Swallow- 
ing usually suffices to ventilate the middle ears; because of this, aviators are 
instructed to swallow frequently while descending in order to eliminate the 
sensation of pain, impaired hearing, and even rupture of the tympanic membrane. 
Harvey” investigated the relationship between such symptoms and overclosure 
of the mandible. He removed full dentures from aviators who wore artificial 
teeth and tested them in a decompression chamber, requesting them to close 
the mandible as much as possible. None reported symptoms of pain or other 
aspects of the syndrome known as otitie barotrauma, indicating that among other 
symptoms, pain in the ears was not a result of mandibular overclosure. Other 
conditions, however, such as infection of the upper respiratory tract, postnasal 
pathology, or lymphoid tissue in the auditory tubes have been suggested as 
causative factors. 

Vague pains in the region of the jaw joint or ear have been found to be 
associated with malocclusion and impaction of teeth; these are considerations in 
a differential diagnosis of dental pain. Wel!-known local conditions such as sub- 
luxations, dislocations, fractures, and other abnormalities in the joint may pro- 
duce sensations of pain.*® An interesting and informative report of fibro- 
sarcoma of the capsule of the temporomandibular joint”® includes a history of 
pain over a period of three vears, during which time the patient was examined 
neurologically, and received various forms of mechanical therapy, such as immo- 
bilization of the jaws and correction of the intermaxillary vertical dimension, 
without cessation of the symptoms; x-rays of the joint did not disclose the con- 
dition. 

If a decrease in the intermaxillary vertical dimension is suspected as a fac- 
tor in the production of pain in the joint, a simple test described by Burkett?’ 
is to insert the folded corner of a towel or a tongue depressor in the molar 
region and request the patient to bite firmly; this procedure frequently affords 
relief of the painful symptoms and permits the assumption that occlusal re- 
habilitation of the teeth may be of value in alleviating the condition. Such 
contemplated therapy, however, should be preceded by the construction of tem- 
porary bite splints as a testing measure before the more extensive and expensive 
permanent restorations are made. Degenerative changes in the joint are not 
visible in the x-ray; interpretation of x-rays of the joint can be misleading be- 
cause of superimposed structures, such as the petrous portion of the temporal 
bone, which interfere with an unobstructed delineation of the area involved.?* *° 

Oral disturbances which may be related to temporomandibular joint pain, 
such as abnormal cuspal relations or malposed molar teeth, should be corrected 
in the attempt to eliminate the cause of the painful stimuli, for such distress 
may be referred from the teeth to the joint area by reflexes associated with the 
trigeminal nerve. 
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Facial Neuralgias 

Neuralgias, affecting the trigeminal nerve, have a radiating quality, and 
are usually associated witih such reflexes as excessive secretion of the salivary, 
lacrimal, and sweat glands, and vasodilatation of small arteries and arterioles, 
causing flushing of the face.“° In minor neuralgie conditions, such as those 
commonly due to an aching tooth, the pain is fairly well defined, diagnosis is 
relatively simple, and removal of the exciting cause usually relieves the condi- 
tion. When the pain ean be localized to a small area, is unilateral, and occurs 
at regular intervals, the distress is probably due to pathology; when the pain is 
not clearly defined, it may have a functional cause.** 

Major trigeminal neuralgia, of which tic douloureux is the classic example, 
is an intensely painful condition. The pain is referred to different regions of 
the face and jaws, and may be confined to one of the main divisions of the trigem- 
inal nerve at the onset of the condition but may involve one or both of the other 
divisions of the nerve. A careful search should be made for a possible exciting 
cause in the teeth. When a painful stimulus cannot be demonstrated, the cause 
is probably located in the trigeminal ganglion, and dental treatment is not in- 
dicated even though the patient insists that aching teeth be removed; perform- 
ing surgery because the patient requests such treatment is usually disappointing 
to both dentist and patient. 

Migraine headache is a paroxysmal, intense pain in the head; the etiology 
is unknown. Individuals suffering from migraine may experience pain ‘‘in the 
face, below the eye, and behind and below the zygoma, severe throbbing pain 
which seems to emanate from the back teeth of the upper jaw. The pain prob- 
ably results from dilatation and distention of the extracranial portion of the 
middle meningeal artery, between its origin and the point of entrance into the 
skull, the internal maxillary artery and the trunks of the external and common 
carotid artery. It has been shown that the latter structures are sensitive to 
pain and the sites in which pain is felt are the face, neck and shoulder.’ Al- 
though such referred pain may seem to be associated with maxillary molar 
teeth, any operative dental procedures or removal of the teeth as measures to 
abolish the pain are certainly contraindicated unless careful examination dis- 
closes a possible dental stimulus. The pain of migraine is ‘‘characteristically 
pulsatile and lasts all day’’ and ean be differentiated from the pain of tic 
douloureux which is ‘‘intermittent, individual ties lasting a few seconds or 
minutes, and attacks lasting for a few minutes to an hour or two.’” 


Psychogenic Pain 


Painful conditions in oral structures have been related to emotional dis- 
turbances.** ** Patients with psychogenic pain are usually high-strung, weep 
easily, and often have many bodily complaints; they may complain of a deep- 
seated, boring, itching pain which persists constantly for days; dental treat- 
ment seldom gives relief in these cases.** ‘‘There is an increasing interest in 
psychosomatic aspects of all diseases, including those of a dental nature. The 
one warning that must be sounded is not to use the diagnosis of ‘psychosomatic’ 
as a substitute for diligent, thorough and intelligent search for organic disease.’’** 
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Involvement of the teeth, nasal sinuses, cranial arteries, and mandibular 


joints may give rise to referred pain in the face. If a neuralgic pain in the 
face is attributed to a tooth, there should be lowering of the threshold of thermal 
and mechanical stimulation in the suspected tooth and the pain should be 
promptly eliminated by infiltration of a local anesthetic around the offender.* 


He Cc DO 
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THE REPAIR OF AN ACQUIRED CLEFT (OR DEFORMITY) OF 
THE MAXILLA 


R. M. AppLEMAN, D.D.S.,* Cuicaco, ILL. 


HE term cleft palate brings to a great many the image of some individual 

with deformed features. This confusion is due to the frequency of the 
occurrence of harelip with the deformity. Dorland’ stated that a cleft is 
‘‘a fissure, especially one occurring in the embryo,’’ and a cleft palate is “‘a 
congenital fissure of the palate and roof of the mouth.’’ Although the previous 
literature has described most deformities of the maxilla as clefts, perhaps for 
the sake of clarity all openings not of a congenital nature should be designated 
as deformities, acquired either by surgery, disease, or accident. Individuals 
afflicted in this manner need not always have a noticeable deformity; they are, 
however, invariably troubled with serious impediments of Speech and difficulty 
in the acts of mastication, insalivation, and deglutition. 

The successful treatment of these patients often depends upon the closest 
cooperation between the surgeon and the dental prosthetist. It should be re- 
membered that in instances in which tissue has been lost surgical replacements, 
when they can be employed with good functional results, are always preferable 
to prosthetic restorations. Frequently, however, surgical replacement is im- 
possible owing to the lack of sufficient tissue or the loss of its underlying sup- 
port, the poor general health of the patient and his inability to withstand the 
repeated operations so often necessary in plastic and reconstructive surgery, 
or his lack of financial resources, essential in prolonged hospitalization. When 
any of these factors prevent surgical replacement a combination of prosthetic 
and surgical service may be the means of successful closure of many of these 
defects. 

Since each of these deformities presents an individual problem there can 
be no set rule for the construction or retention of the prosthesis; each case has 
to be evaluated at the time of construction. In general, however, the restoration 
should be of as simple a design as possible and readily removable so that it may 
be kept clean and the tissues maintained in a healthy condition. 

Workers in this field have described many types of ingenious appliances. 
Crawford and Capon? described the replacement of the palate where the 
maxillary sinus has been removed, using only a palatal section to cover the de- 
fect. They attempted the use of a plaster wash impression, with no thought of 
extending the appliance into the cavity. Ruggles* described a process whereby 
a wire loop filled with warmed gutta-percha is used to secure an impression of 
the defect and this is allowed to remain as an integral part of the appliance. 
Cupit* made an obturator of vuleanite with a hollow cylindrical portion carry- 
ing the teeth. Kazanjian® spoke of springs and hinges for various types of 


*Associate Professor of Dentistry, Zoller Memorial Dental Clinic, University of Chicago. 
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appliances. All of these have had their place in the endeavor to relieve the 
patient of discomfort and inconvenience, with many of them being both bulky 
and complicated. When hollow boxes or bulbs have been attempted they have 
usually been hinged or pinned onto the base of the appliance in some manner. 
Since such means of attachment invariably lead to an accumulation of un- 
desirable secretions causing further discomfort to the patient, I feel that these 
bulbs should be firmly attached to the base. 





Fig. 1.—Curtainlike projection of soft palate into the throat. Note small opening at junction 
f hard and soft palates. 


In many instances the impression will not present any undercuts to aid in 
retention of the prosthesis. One may take advantage of the fact that the soft 
tissues of the cheek will contract inward and tend to close the opening. The 
utilization of this sear band for retentive purposes is of great importance in 
these cases, especially when the appliance is placed following surgery. As one 
would expect, the prosthesis may be slightly loose at first, owing to the shaping 
of the impression, but in a few days the soft tissues of the cheek will contract 
upon the appliance, making its retention good. There should be no difficulty 
inserting or removing the appliance since the soft tissues are sufficiently elastic 
for this purpose. When severe undercuts are present the tissue side of the bulb 
may be covered with a soft acrylic to provide sufficient elasticity for easy in- 
sertion and removal. 

Occasionally one is confronted with an orifice which is completely sur- 
rounded by a bony framework, in which case the appliance may take its bearing 
around the periphery of the cavity. This leads to a more stable prosthesis and 
may be well illustrated by the following case. A 29-year-old white girl, the 
oldest in a family of six children, presented for repair a defect involving the 
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erest of the maxillary ridge from premolar to premolar. No defects had been 
noted in any other member of the family. Her blood picture was normal, and 
because of the lack of an early clinical history the following information was 
obtained from the patient. She recalled having had a normal dentition of de- 
ciduous teeth, erupting and being shed within normal limits. Her permanent 





Fig. 2.—Upper right first molar surgically removed. Extent and area of deformity. Note 
bony framework around anterior part of the defect. 





Fig. 3.—First completed impression of defect and hard structures of palate. Anterior bony 
periphery well outlined. 
dentition followed in a normal manner, no special care or thought being given 
to her teeth. During this early period of her life she contracted the usual 
childhood diseases, having a severe attack of pneumonia at the age of 8. Ex- 
tremely high temperatures were registered during the course of the disease, 
the patient being delirious at times. Two years following this illness the sight 
of both eyes was completely lost for a period of one year, after which normal 
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vision gradually returned. There was never a satisfactory reason given for 
this occurrence, the patient feeling it was probably due to a weakness resulting 
from the pneumonia, and no further difficulty was experienced in this respect. 
At the age of 13 a definite nasal tone developed in her speech and a throat 
specialist was consulted. A ecurtainlike extension of the soft palate was noted, 





Fig. 4. 





Bulb in position in the cavity. Note close adaptation of edges to periphery of de- 
formity. 





Fig. 5.—Completed impression with bulb in position giving an accurate relationship. 


with a small opening at the junction of the hard and soft palates (Fig. 1). 
No surgery was attempted and the removal of the tonsils and adenoids was 
discouraged. The right maxillary central incisor became very loose and was 
removed by the patient at this time; when the socket failed to heal properly a 
dentist was consulted. The remaining anterior teeth and the premolars were 
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Fig. 7.—Completed upper denture. 





Fig. 8.—Denture in the patient’s mouth. 
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removed by the dentist at this time. The patient could remember no specific 
reason for their removal but again the sockets failed to heal properly. A definite 
cavity existed, approximately 28 mm. in length and 15 mm. in width, and six 
months following the removal of the teeth a partial denture was constructed 
with no thought being given to filling the existing defect. This the patient 
wore successfully during her teenage period. As time progressed various other 
teeth were removed, and at the time she came to this clinic all of the maxillary 
teeth with the exception of the upper right first molar had been removed. 
Roentgenograms of this area disclosed apical involvement and this tooth was 
removed (Fig. 2). 

A full upper impression was obtained in the following manner. First, a 
full impression was taken in modeling compound, with subsequent relief of 
the entire tissue area equal to the thickness of the tissue covering the remaining 
part of the hard palate. Second, the compound tray thus formed was flamed 
and the entire surface covered with cotton fibers. Third, alginate material 
equal in amount to the compound which had previously been trimmed away 
was added to the cotton-covered tray. This was reinserted into the mouth, and 
an accurate impression of the maxillary surface and orifice was obtained (Fig. 
3). From the east then formed from this impression a tray or bulb was made 
of clear methyl methacrylate of the defect only. This was then inserted into 
the orifice, carefully checking all of the bearing points (Fig. 4). A new im- 
pression was taken with this part of the appliance in position, obtaining an 
accurate relationship with the remaining part of the hard palate (Fig. 5). 
Over the cast formed from this impression a template was constructed covering 
all of the available areas of the maxilla. Upon the tissue side of this template 
a circumscribed area the exact size of the bulb in the defect was made through 
close adaptation of the baseplate wax. This area was then channeled out with 
a round bur and the bulb fitted into the channel and processed into position 
(Fig. 6). Bite rims were established, facial contour obtained, and centric 
relationship procured. Appropriate teeth were selected, and after checking 
their arrangement the denture was processed in the usual] manner (Fig. 7). 

The patient wore this appliance for two years with no noticeable resorption 
(Fig. 8). The tissues surrounding the perforation were healthy, firm, and 
capable of standing considerable pressure. Periodic examinations were made 
to note any changes which may take place. The patient’s speech was prac- 
tically normal, and the communication between the nasal and oral cavity was 
completely closed. 
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ACUTE DENTAL INFECTION IN DIABETES 





Report of a Case 





Robert G. Knapp, JR., D.D.S.,* Irvinc G. NatHanson, D.D.S.,** anp 
STEPHEN P. MALuert, D.M.D.,*** Boston, Mass. 





Introduction 


HE following discussion and ease report will illustrate the necessity for 

continued vigilance on the part of the dental profession in the treatment 
of patients with complicating diabetes mellitus. No attempt will be made 
to review all of the various relations of diabetes to dentistry. Prevention 
and management of acute infection in an otherwise healthy individual is, of 
course, a problem with which we are all familiar. The prevention of infection 
in diabetic patients presents certain special problems. The management of 
these patients in whom infection is established becomes more complex and 
demands the continual cooperation of the internist and dentist. 


Definition and Diagnosis 

Diabetes mellitus is a chronic disorder of carbohydrate metabolism symp- 
tomatized by polyuria, nocturia, polydypsia, pruritus, and weight loss. All of 
these symptoms need not be present, and, important to note as it occurred in 
this ease report, none were evident when the patient was first seen. Diabetes 
mellitus is estimated to occur in about 1 to 2 per cent of the population of the 
United States.1 A question relative to diabetes should, therefore, be asked of 
all patients presenting themselves for any type of dental treatment. Diabetes 
should be suspected particularly in obese individuals past middle age, in whom 
the onset is likely to be insidious or unsuspected until precipitated by infection. 
A symptom review of patients who deny the disease by name may bring to light 
a previously undiagnosed case. The symptom review plus laboratory investiga- 
tion is definitely indicated in patients whose infection does not respond well to 
the usual methods of treatment. 

The diagnosis ean reasonably be established when the fasting blood sugar 
(FBS) is found to be over 130 mg. per cent in the absence of acute coronary 
occlusion or recent cerebrovascular accident. The occurrence of one FBS within 
normal limits (80 to 120 mg. per cent) does not rule out diabetes in the presence 
of other signs suggesting the disease. In this ease, the glucose tolerance test 
is used to aid in the diagnosis. This is a measure of an individual’s ability to 
metabolize a known amount of glucose within a certain time.’ 

The presence of infection in a known, controlled diabetic or an undiagnosed 
latent diabetie will alter carbohydrate metabolism markedly and result in an 
exacerbation of the diabetic state. This in turn interferes with the response 
of the local infective process to instituted treatment. A vicious interaction 
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may thereby be established which, if unchecked by proper treatment, may result 
in mortality through diabetic coma, or from extension of infection resulting 
in Ludwig’s angina or cavernous sinus thrombosis.* 


Prevention of Infection in Diabetic Patients 


1. The patient should be in adequate diabetic control, ice., blood sugar levels 
should be within normal limits or as nearly so as possible. This is obtained by 
special diets and, if necessary, with the proper dosage of insulin. 

2. Al! types of general anesthesia have been used successfully; however, 
local anesthesia is usually recommended.‘ In the use of local anesthesia, in 
addition to the usual aseptic technique, one should remember to avoid unneces- 
sary multiple injections and excessive infiltration. Although epinephrine is 
known to cause a physiologic hyperglycemia, the amounts involved in dental 
anesthesia are so minimal as to be inconsequential. 

3. Adequate prophylactic antibiotic treatment should be instituted prior to 
any contemplated surgical procedure in the presence of periapical, periodontal, 
or gingival infection. Any acute infection should, of course, be reduced to a 
chronic state by conservative therapy before surgery. In the event of inadver- 
tent trauma occurring during an operative dental procedure, prophylactic anti- 
biotic treatment should be started. The prophylactic therapy used at the Oral 
Surgery Department of the Boston City Hospital for surgery in the presence of 
chronic gingival and periapical infection is procaine penicillin, 300,000 units 
intramuscularly daily, until evidence of healing without infection is seen to be 
taking place. 

Following dental extractions or other oral surgical procedures, the diabetic 
patient should be cautioned that the resulting sore mouth must not interfere 
with daily carbohydrate intake, as a decrease without a coinciding decrease in 
insulin dosage could result in hyperinsulinism and its severe result, ‘‘insulin 
shock.’’ For this reason, and to minimize operative trauma, extractions should 
be carried out in smaller numbers than usual. One dental quadrant or less 
seems a reasonable restriction. 


Management of Established Infection 


The management of a patient who has developed an acute dental infection, 
such as an alveolar abscess or cellulitis of the face, floor of the mouth, or neck, 
requires close and constant cooperation of the oral surgeon and the internist, 
as inadequate treatment from either point of view will negate the result of the 
other. It is not within the scope of this discussion to detail the treatment of 
acute infective processes of the mouth and jaws nor management of diabetic 
surgical cases. Antibiotic and heat therapy should be adequate and extraction 
and/or incision and drainage should be carried out when localization and 
fluctuation occur. From the medical viewpoint, the proper insulin dosage should 
be determined to bring the hyperglycemia under control. Water and electrolyte 
balance must be quickly restored. This is best carried out through intravenous 
route in these patients, both for rapidity and because of the dysphagia secondary 
to infections of the jaws, floor of the mouth, and neck. 
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The following case report will illustrate some of the points covered in this 
discussion. 
Case Report 


On Jan. 14, 1951, P. P., a 56-year-old white man, was brought to emergency 
floor of the Boston City Hospital (Fig. 1). 

Chief Complaint.—His chief complaint was painful swelling of the neck 
and inability to swallow. 

Present Illness.—T'hree days before admission, the patient visited his 
dentist for the preparation of a lower left molar tooth for a bridge abutment. 
He received three injections of Novocaine about the region of the left side of the 
lower jaw, and during preparation of the tooth received a small laceration of 
the adjacent tissue. That evening he noted a slight swelling and tenderness over 
and beneath the left side of the jaw. The following morning, as the swelling 
had inereased greatly in size and swallowing became increasingly more difficult, 
he returned to the dentist who properly diagnosed the condition as infection. 
He received penicillin intramuscularly and was told to apply extra- and intraoral 
heat at home. Later that day, due to pain in swallowing, the patient was no 
longer able to take even fluids by mouth. When seen by the dentist the next 
day, he was referred to this hospital for treatment. He stated that no urine 
had been passed since the previous day. 





Fig. 1. 


Past History.—All previous serious illnesses were denied, except an un- 
reduced inguinal hernia. Diabetes was denied by name and symptoms. 

Family History.—Examination at the time of admission revealed a well- 
developed, well-nourished white man appearing acutely ill. Temperature was 
101° F. Breathing was labored and noisy with no cyanosis. There was an exten- 
sive warm, tender swelling centering to the left of the midline beneath the left 
side of the mandible and reaching inferiorly to the clavicle on the left. Oral 
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examination revealed the tongue and floor of the mouth raised, the latter eechy- 
motie. The mucosa of the left bueeal suleus was inflamed and a small superficial 
laceration of the gingivae adjacent to the last mandibular molar was noted. The 
pharyngeal mucous membranes were inflamed and the pharynx contained much 
tenacious mucus. Dyspnea appeared to be due to difficulty in expelling secre- 
tions rather than to edema of the pharynx or glottis. The lips were parched 
and the skin warm and dry. 


Admission Laboratory Data.— 

Blood: WBC, 20,000; Hb., 11.5 Gm. per cent; FBS, 230 mg. per cent; CO, 
Combining Power, 44 per cent. 

Urine: Specifie gravity, 1.030; color, dark, cloudy; Benedict’s, green; 
albumen, 4 plus; acetone, 4 plus. 

Impression: 

1. Impending Ludwig’s angina with dehydration. 

2. Diabetes mellitus. 

Hospital Course.—The patient was admitted to the Oral Surgical Service 
and placed on the following regimen: 

1. Penicillin (aqueous), 200,000 units intramuscularly immediately and 
100,000 units every four hours. 

2. Continuous hot flaxseed poultice and hot water bottle to the mandible 
and neck. 

3. Hot saline irrigations, 1,000 ¢.c. every two hours. 

4. Demerol, 75 mg. every four hours as necessary for pain. 

5. Record fluid intake and output. 

Intravenous saline was started immediately and 2,500 ec. were administered 
slowly to avoid overloading the cardiovascular system. The Diabetic Service 
suggested 25 units regular and 25 units protamine zine insulin immediately and 


followed the patient’s progress. 
The course over the first five hospital days is presented in chart form for 


conciseness : 


HOSPITAL DAY 2 3 4 5 
Temperature 99.0 100.4 102.4 99.0 
Clinical progress Slightly improved Same Same Much improved 
Urine 

Benedict ’s Orange Brown Orange Blue 

Albumen 0 0 0 0 

Acetone b 0 0 0 
Fluids, I. V. 2,500 e.e. 2,500 e.e. 2,500 e.e. 1,500 c.e. 
Fluids, Oral 0 400 e.c. 500 ¢.e. 1,500 e.e. 
Insulin 0 25 u. PZI 25 u. PZI 25 u. PZI 


Over the next two days, the insulin was reduced to 15 units protamine zine 
insulin. The patient remained in good control and the swelling regressed 
rapidly. The penicillin therapy was reduced to 300,000 units of procaine penicil- 
lin twice a day during this time. 

On discharge, one week following admission, there remained only a small, 
slightly indurated area beneath the left side of the mandible which was nontender 
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and nonfluetuant. This was interpreted as fibrosis following infection. Dietary 
restrictions were ordered by the Diabetic Service and no insulin was felt 
necessary. 

The patient was seen twice weekly in the Oral Surgical and Diabetie Clinics. 
The indurated area in the left submandibular region remained static in size, 
although the patient complained of occasional tenderness here. His general con- 
dition remained satisfactory. 

After two weeks, a tender swelling appeared in the left submaxillary area. 
Extra- and intraoral heat therapy at home was prescribed and the patient was 
seen daily in the clinic to receive 300,000 units procaine penicillin. One day 
after heat therapy spontaneous drainage of pus occurred into the floor of the 
mouth medial to the angle of the mandible. This drainage was followed by 
temporary relief of pain and decrease in swelling of the neck. Twenty-four hours 
later drainage ceased and the svmptoms increased concomitantly. At this time, 
Feb. 11, 1951, extraoral fluetuance was observed and the patient was admitted 
for ineision and drainage of the submaxillary abscess. Jaw films at this time 


were negative. 





Fig. 2. 


On admission, penicillin, 100,000 units every four hours, and a 2,200 calorie 
diabetic diet were ordered. The urine remained blue or slightly green through- 
out this entire period. Preoperative medication consisted of Nembutal, gr. 114, 
the night before and again two hours before surgery, Demerol, 100 mg., and 
scopolamine, 0.4 mg., one hour before surgery. 


Operation.—Under semiclosed nitrous oxide-oxygen-Vinethene anesthesia, 
after the usual skin preparation and draping, a 4 em. incision was made through 
the skin, subeutaneous tissue, and platvsma overlying the left submaxillary 
triangle. Bleeding was profuse and controlled with hemostats and ligation. 
About 5 e.c. of purulent material were evacuated (Fig. 2). A Penrose drain 
was inserted and a dry sterile dressing applied. The patient left the operating 
room in good condition. 
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Postoperative Course.—Minimal drainage occurred for five days, the drain 
being removed on the third day. The patient was discharged from the hospital 
on Feb. 22, 1951, and followed in the Outpatient Department. He was last seen 
on March 15, 1951, at which time the incision was healed, soft, and nontender. 


Discussion 

Several points will be brought out in order of their occurrence in this case 
report. 

1. The veeasion of such a rapidly progressive infection following a routine 
dental procedure illustrates the importance of awareness of the implications of 
diabetes mellitus during any dental treatment. 

2. The rapid onset and lack of response of the infection to antibiotic therapy 
instituted by the private dentist immediately suggested the possibility of diabetes 
or other systemic disease as the underlying reason. 

3. The rapid and complete response of the original albuminuria and ace- 
tonuria folowing intravenous fluid therapy suggests their etiology due to de- 
hydration and starvation rather than diabetes. 

4. During the first hospital admission, the greatest clinical improvement 
of the cellulitis occurred concomitant with control of the diabetic state. 

5. The subsequent suppuration was probably due to reactivation of viable 
organisms within the indurated area in the left submaxillary space following 
cessation of antibiotic therapy. 

6. With the patient in good diabetic control, the course during and after 
anesthesia and surgery was uneventful. 


Summary 


1. Diabetes mellitus is not a rare disease and may be unsuspected until 
precipitated by acute infection. However, a knowledge of the symptomatology 
will help prevent disasters. 

2. The diagnosis of diabetes is usually not difficult and is established by 
relatively simple laboratory tests. 

3. The prevention of infection following dental procedures depends on 
adequate control, aseptic technique, and proper prophylactic antibiotic therapy 
when indicated. 

4. The management of coexisting diabetes and acute infection is closely 
interrelated. 

5. A ease report of cellulitis of the neck and floor of the mouth in a 
previously undiagnosed mild diabetie following operative dental treatment is 
presented. 
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RELIEF OF PAIN FOLLOWING ORAL SURGERY 





Evaluation of a New Medication 





Victor H. Frank, D.D.S., PHILADELPHIA, Pa, 


INCE earliest times the science of dentistry has been concerned with methods 

of avoiding or dealing with the sensation called pain. We know that, of all 
sensory end organs, pain receptors alone fail to become adapted to successive 
stimuli.t. And we know that pain differs from other common sensations in that 
its perception can be modified by analgesic agents,’ 

Controlled studies on pain have shown that while the pain threshold in man 
is fairly uniform, the reaction threshold is extremely variable.** It would ap- 
pear that pain perception is a purely sensory phenomenon and that pain reaction 
is a psychological phenomenon. However, whether one is dealing with a pa- 
tient’s perception of pain or with his reaction to it, he is entitled to relief. As 
dental practitioners we should, in so far as we are able, provide relief from pain 
for our patients. Such relief should be provided not only during surgical pro- 
cedures, but in the postoperative period as well. 

Analgesics are most commonly used for postoperative pain relief. Their 
site of action is in the central nervous system. Although the nature of this action 
is unknown, it is believed that analgesics ‘‘cause a reduction in activity of centers 
concerned with the perception of pain, either by a direct threshold-raising action 
or by influences secondary to effects on mentation and mood.’ 

Among the various types of analgesics available are those that act primarily 
upon the threshold for pain perception such as acetylsalicylic acid and phenac- 
etin, and those that control reaction to pain as well as raise the pain perception 
threshold, such as codeine and morphine. Although it is better known for 
its central nervous system stimulating effects, racemic amphetamine sulfate has 
also been shown to possess analgesic properties.® 

Because they give a smoother, more efficient action, a combination of anal- 
gesic drugs from different chemical groups is considered to be more effective than 
a single substance.’ Combinations of acetylsalicylic acid and phenacetin have 
long been used for the relief of slight to moderate pain. When dealing with 
moderately severe pain, it is almost routine to give codeine, alone or in ecombina- 
tion with other analgesics. Side effects, however, limit the use of codeine in 
ambulant patients. 

For some time we have used APC (aspirin-phenacetin-caffeine) tablets for 
the relief of pain in the postoperative period. Since the majority of patients 
experience only slight to moderate pain, this medication has proved satisfactory 
in a high pereentage of cases. A smaller number of patients, however, particu- 
larly those in whom the procedure performed has resulted in severe or extensive 
tissue damage, experience pain of such character and intensity that APC proves 
ineffective. It would be desirable to fortify the medication with codeine for 
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such patients. But clinical trial has shown that when codeine is prescribed in 
amounts sufficient to give relief, patients feel depressed and become so lethargic 
and sleepy that they are unable to carry on their normal activities. Since oral 
surgery patients expect to remain ambulant, we have found the use of medica- 
tions with soporifie effects to be unsatisfactory. 

Recently it was learned that a medication that combined two analgesics 
with an antidepressant* would become available in a second form; codeine was 
to be added to the formula. Each table of the new medicationt supplies: acetyl- 
salicylie acid, 2.5 gr.; phenacetin, 2.5 gr.; codeine sulfate, 144 gr.; and Benzed- 
rine,t 2.5 mg. Logically, such a combination should give effective relief from 
moderately severe pain. Further, it should improve the patient’s mood and 
give him a sense of well-being. The influence of mood on reaction to pain is 
well recognized.* § 

Because of dissatisfaction with medications previously used for the relief 
of moderately severe pain experienced in the postoperative period, this new 
medication was evaluated. The following report gives a summary of the mate- 
rial and methods used and of observations made in the course of this investiga- 


tion. 
Clinical Evaluation of the Medication 


Patients.—Ninety-six patients, upon whom surgical procedures had been 
performed, were given Edrisal with codeine during the postoperative period. 
The group was made up of 61 female patients and 35 male patients. Ages 
ranged from 13 to 58, with the majority in the 20- to 30-year age group 

Procedures performed were as follows: 


Removal of impacted teeth 59 

Molars 45 

Multiple molars 6 

Others S 
Uncomplicated removal of teeth 10 
Removal of roots 7 
Removal of cysts 7 
Removal of infected teeth 6 
Removal of soft tissue 4 
Treatment of infection 2 
Removal of tooth with 6 roots 1 


Use of Medication.—The medication was given routinely only in difficult 
eases in which the amount of trauma indicated that moderately severe to 
severe pain was to be expected. Other patients who received the medication 
were those who returned complaining of severe pain that had not been relieved 
by APC. 

It is known that patients can be convinced by suggestion that a medication 
will reduce or eliminate pain.’ Because we wanted to determine the effects 
of this medication without the influence of suggestion, the subject of pain 
relief was not discussed with the patient. The receptionist merely handed him 
an envelope containing the medication as he was leaving the office. On the 

*Edrisal, a product of Smith, Kline & French Laboratories, Philadelphia. 

+Edrisal with codeine, a product of Smith, Kline & French Laboratories, Philadelphia. 


tTrademark name for racemic amphetamine sulfate, Smith, Kline & French Laboratories, 
Philadelphia. 
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envelope was typed, ‘‘After 2 hours, or when pain begins, take 2 tablets. 
Thereafter, take 1 or 2 tablets every 3 hours, or as necessary to relieve pain. 
Do not take more than 6 tablets within 24 hours.”’ 

Relief Obtained.—All but 2 of the 96 patients stated that some relief was 
given by the medication. Classification by degree of relief was as follows: 


Complete 84 
Almost complete 6 
Moderate 3 
Slight Su 
None 2* 


*Took only 1 dose each. 

Most of the patients stated that relief was obtained in approximately 
thirty minutes, whether a 1- or 2-tablet dose was taken. A few patients re- 
ported that relief was obtained in ten to fifteen minutes and an occasional 
patient stated that one hour elapsed before he was completely relieved. The 
size of the dose did, however, appear to affect duration of relief. On an aver- 
age, the 1-tablet dose gave three to four hours’ relief while the 2-tablet dose 
was effective for three and one-half to six hours. 

Number of Doses Taken.—The patient was permitted to determine the 
frequeney with which he would repeat dosage and whether he would take a 
1- or 2-tablet dose. Such flexibility of administration allowed for variation in 
intensity of, or individual reaction to, pain. Each patient who received the 
medication was requested to keep a record of the time each 1- or 2-tablet 
dose was taken. 

We knew from past experience that the majority of such patients received 
so little relief from APC tablets that they took up to 6 doses daily for five 
to six days. It was hoped that analysis of the dosage data would serve as a 
check on the patients’ statements regarding degree of relief given by the 
medieation being evaluated. 

The average number of doses taken during the entire postoperative period 
was 3.8. Sixty-eight of the 96 patients took 1 to 4 doses each. Only 8 patients 
took more than 6 doses. 

Since the 3 patients who stated that little or no relief was given by the 
medication took only 1 dose each, figures used in Table I and Fig. 1 are based 
upon the 93 patients who were relieved. As shown in the table, very few patients 
required the medication beyond a three-day period. 











TABLE I 

| FEMALES |- MALES l TOTAL ] % 
l day 60 33 93 100 
2 days 45 20 65 70 
3 days 19 8 - 27 29 
+ days 2 - 2 2 
5 days 1 1 2 2 
7 days - 1 1 1 
9 days ~ 1 1 1 





Fig. 1 shows the number of 1- and 2-tablet doses taken each day by the 93 
patients who obtained relief from the medication. 
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Two points of significance are shown by Fig. 1 and Table I: (1) very few 
doses were taken after the third day; (2) after the first day, by far the greater 
number of patients considered the 1-tablet dose to give sufficient relief. When 
contrasted with the duration of therapy and number of tablets taken by com- 
parable groups of patients using APC, it is apparent that this medication is far 
more effective. 


Y 








% Number of |-tablet doses taken 


Number of 2-tablet doses taken 


Fig. 1. 


Observations.—Pain, as evidenced by the number of tablets taken per 
dose and by the number of doses taken, did not appear to be influenced by the 


amount of trauma produced by the procedure performed. Neither was there 
a correlation between the amount of trauma and the degree of relief given by the 
medication. 

These findings were not surprising in view of the wide variation in degree 
of, or reaction to, pain experienced by patients. For example, a patient with 
minimal trauma from the uncomplicated removal of a tooth returned six hours 
later complaining of agonizing pain. Another, with considerable trauma result- 
ing from the removal of an impacted premolar and two other teeth, stated that 
only a moderate degree of pain was experienced. A single dose of the medication 
gave all of the pain control that was required. 

When the self-determined dosage data were broken down by sex, some inter- 
esting sidelights were noted: percentagewise, men took far more 2-tablet doses 
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than did women; of the 6 patients who took the medication for more than three 
days, 2 women took it for four and 1 for five days, while three men took it for 
five, seven, and nine days, respectively. Further, of the 3 patients who stated 
that little or no relief was given by the single dose of the medication that they 
took, 2 were men. 

Discussion 


Since the medication used in this study contained a powerful central nervous 
system stimulant, it was expected that a few patients would experience some 
degree of wakefulness or excess stimulation. Apparently the ingredients are 
so well balanced that none of these 96 patients noted such effects. Five patients 
did, however, state that the medication made them feel drowsy. One patient 
said that it interfered with regularity of his bowels; since he required the 
medication for less than twenty-four hours, this observation is questionable. 

It should be emphasized that this series of patients included only those who 
had, or might be expected to have, more than the average degree of pain. Fur- 
ther, they were not influenced by the suggestion that the medication would be 
of value. Although the medication was administered as a plain white tablet 
that looked like aspirin, and patients were not aware of its ingredients, many 
volunteered the information that not only did it give them more relief than any 
medication taken in the past, but also that it made them feel surprisingly well 
generally. 

Unless burdened by pain or rendered lethargic by medication, almost all 
patients are able, and prefer, to carry on their regular activities following oral 
surgery. This medication proved particularly suitable for use in such patients. 
Despite the fact that their pain was moderately severe to severe in degree, over 
93 per cent of these patients were maintained in a state of ease. Further, they 
did not experience the depressive effects that so often are associated with the 
administration of codeine. 

Over a period of twenty-nine years we have used a number of different 
analgesies and combinations of analgesics to control postoperative pain. No one 
medication has, or probably will, prove completely effective in every case. But 
Edrisal with eodeine has given a higher percentage of satisfactory results than 
any previously used medication. It is believed that the superior effects demon- 
strated by this medieation were due to two factors: the combination of anal- 
gesies exerted a high degree of pain relief; the benzedrine component counter- 
acted undesirable effects of the codeine and, in addition, favorably influenced 
mood so that patients were given a sense of energy and well-being. Thus they 
were less preoccupied with their sensation of pain. 


Summary 


1. The sensation known as physical pain is believed to be the result of 
individual reaction to messages originating in certain nerve fiber end organs. 
Almost all patients suffer from some degree of pain following oral surgery. 
Relief should be provided for such pain. 

2. A new medication supplying three time-proved analgesics and an effective 
antidepressant was evaluated in a group of 96 patients suffering from more than 
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the average degree of postoperative pain. Each tablet supplied: acetylsalicylic 
acid 2.5 gr.; phenacetin, 2.5 gr.; codeine sulfate, 14 gr.; and benzedrine, 2.5 mg. 

3. Most patients obtained relief in thirty minutes; duration of relief varied 
from three to six hours. Degrees of relief obtained by the 96 patients were as 
follows: complete, 84; almost complete, 6; moderate, 3; slight, 1; none, 2. 

4. Efficacy of the medication was concluded to be due to two factors: the 
combination of analgesics exerted a high degree of pain relief; the benzedrine 
component antagonized lethargy and depression. As a result, pain was effectively 
controlled, a sense of well-being was engendered, and patients were enabled to 
carry on their normal activities. 
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A STUDY OF CLEFT PALATE AND HARELIP CASES IN THE 
CLEVELAND PUBLIC SCHOOL SYSTEM 





Howarp E. Kesster, D.D.S.,* CLEVELAND, OHIO 
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ee cleft palatet cases have been reported down through the cen- 
turies ever since biblical times, previous to 1942 any survey or census of 
eases showed a great variation of figures. In 1864 Froebelius reported one case 
in 1,525 births, and in 1865 he reported one in 2,400 births; in 1908 Rischbieth 
reported one case in 1,742 births; in 1867 Simon reported one case in 1,109 
births; in 1924 J. S. Davis reported one case in 915 births. Vaughan in his 
book reported one ease in 1,200 births. 

In 1942 Foch-Anderson' in Denmark reported one case in 638 births; in 
1943 Grace? of Pennsylvania reported one case in 800 births; while in 1947 
Phair* of Wisconsin reported one case in 770 births. 

The statistics reported in this article are the result of a study of all repaired 
and unrepaired cleft palate and harelip cases in the city public school system 
of Cleveland, Ohio. When the project was begun three and one-half years ago, 
there was no census of these cases available, so the school principals, physicians, 
dentists, speech therapists, nurses, and dental hygienists were asked to report all 
repaired and unrepaired cleft palate and harelip cases. 

In examining these patients principal attention was given to speech and 
appearance of the face. The two most common difficulties found were: (1) A 
poor or uneven vermilion border or a V-shaped notch in the lip and (2) short 
or insufficient soft palate. 

In harelip surgery results the most common and most disastrous defect 
from the cosmetic standpoint is the V-shaped notch and scar tissue in the lip 
(Figs. 1 and 2). The vermilion border of the lip is in many eases not in an even 
line. To avoid this the surgeon needs not only skill, but he also needs patience 
and determination to be absolutely sure that the vermilion border is in perfect 
alignment, with fullness and smoothness of the whole lip. Great care and 
gentleness should be exercised in handling the tissues to keep tissue trauma at a 
minimum and minimize sear tissue formation. 

As to the surgical results of cleft palate repair the most common and by 
far the most disastrous defect from the standpoint of speech is the so-called in- 
sufficient soft palate. However, a number of cases in the study had good length 
to their postsurgical palates but retained their speech defects because of the 
fact that the palates were too stiff and inelastic. 

In the production of normal speech the nasopharyngeal space is closed, 
so that the end of the soft palate at the uvula touches the posterior wall of the 





*Dentofacial Speech Consultant, Cleveland City School System of The Cleveland Board 
of Education. 

+The term cleft palate is used to mean cleft lip and/or cleft palate. Galen, in the second 
century, referred to the “lip like a hare” although a cleft lip is always to the right or the 
left side of the globular process (or both sides) and never down the center as a hare’s lip 


is split. 
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pharynx at Passavant’s pad, while speaking English in all sounds except M, 
N, and NG. In producing these three sounds the soft palate drops down toward 
the base of the tongue and the nasopharyngeal space is kept open. 

If the surgeon does not, or cannot, give the soft palate sufficient length to 
complete the closure, the child will have the nasality of ‘‘cleft palate speech’’ 
no matter how well the anterior portion of the palate is closed over surgically 
(Fig. 3). 

The logical conclusion to this fact is that the operating surgeon should have 
a background of knowledge as to the normal speech mechanism and he should 
keep the speech factor clearly in mind while performing his work. 





Fig. 1. Fig. 2. 


Fig. 1.—Harelip showing poor surgical result. (Courtesy of Dr. Edward Reiter, Chief 
of Cleft Palate Clinic, Mt. Sinai Hospital, Cleveland, Ohio.) 

Fig. 2.—Poor surgical result of lip surgery. (Courtesy of Dr. Edward Reiter, Chief of 
Cleft Palate Clinic, Mt. Sinai Hospital, Cleveland, Ohio.) 

It is not always possible, however, to acquire surgically a soft palate of 
normal desired length. Sometimes there is not enough tissue present or the 
tissue is so anemic that shoving it back too far will cause a sloughing and the 
patient may be in a worse condition than he was before the operation (Fig. 4). 

In these cases which do not invite surgery the dentist or prosthodontist 
can make a prosthetic appliance, an obturator, which covers the cleft and con- 
tains a ball or a flap which serves to close the nasopharyngeal space for the 
production of normal speech. These prosthetic appliances are also used to 
‘*plump’’ out the lip to a smooth, round, natural appearance. 

In some circles obturators are used in place of surgery until the child is 
4 or 5 years old. Graber* stated that five-sixths of the upper jaw’s growth is 
completed in the first five years, while the lower keeps on growing for about 
twelve years more. He further stated that when cleft palate surgery is per- 
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formed at 1 or 2 years of age, the growth of the upper jaw may be stunted, 
tooth buds are destroyed or disturbed, and normal growth of the lower jaw pro- 
duces a misfit appearance. 
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Fig. 3. Fig. 4. 


Fig. 3.—Example of child who has a good surgical closure of the anterior part of the 
palate but does not have the proper length to the soft palate. This is a case of “insufficient 
soft palate’ with speech defect. (Courtesy of Dr. Edward Reiter, Chief of Cleft Palate 
Clinic, Mt. Sinai Hospital, Cleveland. Ohio.) 

Fig. 4.—Cleft palate surgery showing very poor result. Note the perforation and 
the extremely heavy mass of scar tissue. (Courtesy of Dr. Edward Reiter, Chief of Cleft 
Palate Clinic, Mt. Sinai Hospital, Cleveland, Ohio.) 





Fig. 5.—Open soft palate with accompanying “cleft palate speech.” (Courtesy of Dr. Edward 
Reiter, Chief of Cleft Palate Clinic, Mt. Sinai Hospital, Cleveland, Ohio.) 


Etiology 


The median nasal and maxillary processes normally fuse at the end of the 
tenth fetal week. Failure of this fusion is the immediate cause of harelip. 
Faulty fusion of the palatine processes which occurs later results in a cleft 
palate. 

The cause of harelips and cleft palates is not known. We know how they 
develop but there are only theories as to why they develop. 

The following is a list of the old theories regarding the causes of these 
deformities: (1) heredity, (2) nutritional factors, (3) endocrine disturbances, 
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(4) mechanical pressure, as from the hand of the embryo tending to keep apart 
the uniting processes, (5) syphilis, (6) alcohol, drugs, or other toxins affecting 
the mother while pregnant, (7) other causes. 

Of the possible causes mentioned, the one most discussed and talked of is 
heredity. However, there is no scientific foundation to the idea that a person 
with a cleft palate is sure to have children with the same defect, only their chil- 
dren’s chance of having the defect is a little greater than those of normal 
parents. 

Management of Cleft Palate Paiients 


Blair and Ivy® stated that it is possible that children born late in the 
mother’s reproductive age are more likely to have congenital defects such as 
cleft palate than the first children born to these mothers, unless there is a 
definite hereditary tendency to cleft palate. Grace found to the contrary that 
in the Pennsylvania study the highest percentage of cleft palates occurred in 
the most fertile age group (21 to 25) of the mothers. 

The chances of a cleft lip or cleft palate child becoming a normal indi- 
vidual are excellent at the present time. The present-day concept is to treat 
the cleft palate child as an individual with a defect rather than a defective 
individual. To rehabilitate these speech and facial cripples successfully re- 
quires extremely close cooperation between the surgeon, dentist, physician, 
speech therapist, psychologist, and orthodontist. 

In general, an early surgical closure of some type is done soon after birth, 
sometimes before the mother even sees the infant. One reason for this is that 
when the cleft palate child attempts to suck, the fluid escapes through the nose. 
This early closure is effected usually in the lip and hard palate only. Surgery 
of the soft palate should be left until the child is at least 2 years old when the 
parts are larger and a little easier to handle with care and conservation of 
tissue. It must be remembered, however, that the closure time varies greatly 
and actually depends upon the individual ease. 

Each eleft lip and cleft palate case in this Cleveland Public School study 
was given a thorough examination and a very detailed record was made. Among 
other things, these records included: hereditary factors and family background, 
number of operations, age of child at the various surgical interventions, results 
at each stage, amount of scar tissue present, amount of shortness of soft palate, 
mobility of palate, general condition of tissue especially as to vascularity, ex- 
tent of speech defects, condition and position of teeth, appearance of lip, state 
of hearing, general personality traits as noticed by his teacher, P.L.R. (probable 
learning rate) and/or I.Q., and, lastly, recommendations as to treatment. 

The study included the whole public school system with the following 
population : 


Kindergarten 9,884 
Elementary 53,251 
Junior High 18,060 
Senior High 15,322 
Special schools 2,704 


Total pupils 99,221 
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In figuring our statistics in this particular article we are using only the 
pupil total of the elementary schools and kindergartens. In other words, we are 
basing our percentages on a total of 63,135 pupils. The reason for this is that 
a large percentage of harelip and cleft palate children drop out of school when 
they reach the high school levels-due to personality difficulties and psychic 
trauma, 

Therefore, the survey phase of our study as based on a total of 63,135 
pupils showed 71 harelip and/or cleft palate cases; or one case per 889.2 indi- 
viduals. Boys made up 56.9 per cent of the total, while 43.1 per cent were girls. 

Vaughan,’ Keith, and W. B. Davis are of the opinion that this deformity 
is very rare among Negroes. Others who have made studies in the past have 
always agreed with that statement. In fact, some investigators felt in the past 
that a Negro cleft palate child was practically unheard of. Grace, in the 
Pennsylvania survey of 1943, found that 3.6 per cent of those with harelips 
and/or cleft palates were Negroes. In our present Cleveland study Negroes 
make up 12.7 per cent of the total cases. This incidence in 71 cases taken from 
a very large mixed sample certainly shows that cleft lip or palate in the Negro 
is not an uncommon finding in Cleveland. Based upon the etiological theory 
of heredity, this finding may be another expression of the amalgamation of the 
Negro and white races that has been and is taking place in this country, accord- 
ing to many authorities. 

This study was made possible through the cooperation of Dr. Thomas F, Healy, Super- 
visor of Mouth Hygiene, and Mrs. Dorothy E. Norris, Supervisor of Speech Therapy, of the 
Cleveland Board of Education, Consultation and advice were also lent by Dr. Albert H. 
Kniesner, Assistant Professor of Oral Pathology, Western Reserve University, Cleveland, Ohio. 
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A CASE OF GLOSSOEDEMA 





Haro.tp W. Krocu, D.D.S., Wasurinaton, D. C. 





HIS ease is reported because it demonstrates an untoward result from a 

relatively simple procedure. 

The patient was a young woman, aged 21, who for the past few months 
had complained of intermittent pain and swelling in the left submaxillary 
area, especially after eating. The last two days, swelling and pain had been 
constant. Examination revealed moderate swelling and considerable tenderness 
over the left submaxillary salivary gland, with some intraoral swelling and 
redness over the duct opposite the first molar. X-ray of the floor of the mouth 
showed a small stone in the duct. 


Operation, April 3, 1946.—Procaine hydrochloride was infiltrated into 
the tissues around the area of the stone, after which the mucous membrane 
was incised over and parallel to the duct; the tissues were separated down to 
the duct. The duct was then opened and the stone expelled. Two cotton 
sutures were used to approximate the wound; these sutures were very superficial 
and could not have engaged the duct. Postoperative x-ray confirmed the 
removal of the stone. 


Postoperative Course.—The patient returned to her home. By evening 
she was having considerable pain, and also experienced difficulty in opening 
her mouth and swallowing. She did not, however, appear acutely ill when 
seen at 10 p.m.; trismus and dysphagia were the outstanding symptoms. There 
was also a slight amount of intraoral and extraoral swelling. She declined to 
go to the hospital and was left sufficient sedation for the night. 


First Postoperative Day.—The patient’s roommate called at 8:30 a.m. to 
say that she was much improved and had slept during the night. At 10:00 
A.M., however, her aunt called, saying she was choking. The aunt agreed to 
take her to the hospital, and upon arrival at 2 p.m. the patient’s tongue was 
so swollen that it protruded beyond the teeth at all margins and almost com- 
pletely filled the vault. Swelling was moderate under the chin and over the 
left submaxillary area, and the entire submandibular region was very tender. 
Her temperature was 100° F., pulse rate, 100, respiration, 22. She was now 
aphagie and aphasic. Prostigmin, 1.5 mg., was given at 3 p.m. and repeated 
at 8 p.M., and the administration of penicillin, 40,000 units aqueous solution 
every three hours, was begun. Adrenalin (1:1000) in 3 minim doses was given 
subeutaneously at 3:40 p.m., 4:10 p.m., 5:30 p.m., and 8 p.m., and during the 
night the patient received 1,000 ¢.c. of 5 per cent solution of glucose in saline 
intravenously and morphine for relief of pain. A tracheotomy set and suction 
apparatus were made available. 
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Second Postoperative Day.—During the afternoon the patient experienced 
difficulty in breathing, with oppression about the larynx and trachea. She 
was cyanotic around the eyes and appeared anxious and restless, but in a 
short time her condition improved; by evening the swelling of her tongue 
had decreased slightly, and there was slightly less trismus. She was able to 
hold eracked ice in her mouth and to swallow occasionally. That day, in 
addition to intravenous solutions of glucose and saline, and 40,000 units of 
penicillin every three hours, 2.5 Gm. of sodium sulfadiazine in 40 c.c. of 
distilled water were given twice intravenously. Hemogram was as follows: 
hemoglobin, 80 per cent, R.B.C., 4,550,000, W.B.C., 14,850, polymorphonuclear 
leucocytes, 73 per cent, lymphocytes, 25 per cent, monocytes, 2 per cent. 

Third Postoperative Day.—Swelling of the tongue was further reduced 
and the external swelling was limited to the left submaxillary area. The patient 
was now able to speak and to swallow sufficient fluids so that intravenous ad- 
ministration could be discontinued. Sulfadiazine could also be taken by mouth. 
Her temperature went up to 101.2° F., but the W.B.C. went down to 7,550. 


Fourth Postoperative Day.—The temperature was back to normal, and 
the patient was much improved generally. 

Fifth Postoperative Day.—Swelling of the tongue had receded to the 
point where the sutures could be removed, and a fibrinous exudate could be seen 
on the floor of the mouth bilaterally. The patient, however, was still unable 
to swallow anything but fluids. The dosage of penicillin was reduced. 

Seventh Postoperative Day.—Iunction of the tongue was not yet normal, 
although the patient was able to take a semisoft diet. Enlarged cervical nodes 
were palpable on the left side. Penicillin was discontinued, but sulfadiazine 
was still taken in tablet form. 

Eighth Postoperative Day.—The patient was able to manage a soft diet, 
and experienced little difficulty in opening her mouth and swallowing. Sul- 
fadiazine was discontinued on the ninth day. 

Tenth Postoperative Day.—The patient was permitted to leave the hos- 
pital. Her temperature had been almost normal for four days, and she was 
able to eat an adequate, though still only a soft, diet. A macular rash, which 
now appeared on her knees, elbows, and forearms, was thought to be due to 
reaction from sulfadiazine. 


Discussion 

This case illustrates well the hazard even to life which may attend a simple 
surgical procedure. 

The extremely rapid onset of the ultimately enormous edema, unattended 
at first by fever, is best explained on the basis of allergy. Secondary infection 
with some diffuse cellulitis might account for the moderate subsequent tem- 
perature elevation. No history of drug sensitivity could be found nor was a 
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Novoeaine skin test abnormal, The swelling was bilateral with no excess of 
local reaction around the left submaxillary gland, as ligation of the duct might 
have caused. 

The edema seemed unaffected by the Adrenalin although the dosage may 
have been inadequate. No antihistaminiec was used. Fortunately the edema 


remained local and never seriously encroached on the airway. 

This case demonstrates the need for a cautious, conservative management 
of symptoms when complications develop which are of a magnitude out of all 
proportion to the initial procedure. 


1835 Eye St., N.W. 
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Oral Medicine 


STREPTOMYCIN THERAPY IN ORAL TUBERCULOSIS* 


H. OPPENHEIM, M.D., C. S. Livinaston, M.D., J. W. Nrxon, D.D.S., AND 
C. D. Mituer, D.M.D., Outrwoop, Ky. 


., epi Bugie and Waksman' introduced streptomycin in January, 1944, 
and reported the definite suppressive action of this new agent, among others, 
on cultures of Mycobacterium tuberculosis. In the same year Feldman and 
Hinshaw noted the therapeutic effect of streptomycin in experimental tuberecu- 
losis and followed this in 1945 with a preliminary report on the use of this anti- 
biotie in the treatment of clinical tubereulosis.* Since that time the literature on 
streptomycin therapy has become voluminous. The indications for the use of 
streptomycin in pulmonary tuberculosis have become more or less uniformly 
standardized, and the favorable results of this treatment on tuberculosis of 
numerous extrapulmonary organs have been acknowledged. 

However, while its beneficial action, particularly on lesions of the mucous 
membranes, has been observed, only very few reports of the therapeutie value 
of streptomyein or dihydrostreptomyecin in oral tubereulosis have bcen published 
so far. This paucity of available data may justify the reporting of a small group 
of eases showing tuberculous involvement of the oral cavity. They eame under 
our observation during a period of 214 years. 

Recognizing the considerable difficulty of separating cases when contiguous 
organs are involved, we wish to emphasize that this report concerns itself ex- 
clusively with tuberculosis of the lip, the oral mucosa, the tongue and the alveolar 
process. In other words, the more frequently found eases of tuberculous lesions 
involving the fauces and the tonsils, as well as lesions of the pharynx proper, 
have been purposely disregarded. They may become the subject of a later 
report. 

Oral tuberculosis is a comparatively uncommon disease. The theories ad- 
vanced for its rarity are various: the resistance of the thickened epithelium to 
the invading organisms; the protective and germicidal action of the saliva; the 
rich blood supply of this region; the constant movements of the tongue and 
cheek, preventing prolonged contact with the bacilli, and the antagonistic action 
of different bacteria among themselves. 

The statistical data concerning the frequency of occurrence of oral tubereu- 
losis vary somewhat with the different authors. Canuyt and others* state that 

From the Veterans Administration Hospital. 

Sponsored by the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are the result 
of their own study and do not necessarily reflect the opinion or policy of the Veterans Ad- 
ministration. 
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tuberculosis of the mouth is rarer than tuberculosis of the pharynx in approxi- 
mately the same relation as tuberculosis of the pharynx occurs less frequently 
than laryngeal tuberculosis. They also remark that tuberculosis is found patho- 
logically more frequently than clinically. 

Chiari* reported 12 cases (0.05 per cent) involving the pharynx, tongue and 
mouth and 12 others which showed tuberculous invasion of the tonsils among 
24,410 patients observed during a period of five years. Cipes® in 1926 found 
four oral lesions among 2,800 tuberculous patients (0.14 per cent). Rubin® in 
1927 reported 72 cases (1.44 per cent) involving the buccal membranes in 5,000 
patients and occurring within 13 years. He found tuberculosis to involve the 
lips in six cases, the cheek, the gingiva and the floor of the mouth in nine, the 
pharynx in 22, the tonsils in 19 and the tongue in 16. Darlington and Salman’ 
stated in 1937 that tuberculosis of the mouth is extremely rare. They deseribed 
10 lesions of the oral mucosa, 7 of which involved the gingiva in the form of 
ulcers. 

According to Carmody,® the organs of the mouth are affected in the follow- 
ing order of frequency: (1) tongue tip, (2) tongue border and floor of mouth, 
(3) soft palate, (4) anterior pillar and uvula, (5) dorsum and base of tongue, 
(6) lower gums and jaw, (7) upper jaw and gums, (8) lips, (9) hard palate 
and (10) salivary glands. Reviewing the literature in 1915, Carmody*® found 
that among 534 cases with 661 tuberculous lesions of the mouth, 277 lesions had 
oceurred on the tongue, 97 on the palate, 51 in the pharynx, 48 on the tonsils, 
48 on the upper jaw, 48 on the lips, 36 on the lower jaw and 16 on the cheeks. 
In 40 eases the location was not specified. 

Vadala® reported in 1949 a single case of pharyngeal tuberculosis (0.025 
per cent) occurring among 4,000 tuberculous patients at the Fitzsimons General 
Hospital during a period of two years. Oral tuberculosis was not mentioned. 

All authors agree that clinical tuberculosis involves the tongue more fre- 
quently than any other organ of the oral cavity. According to Binstok,’® lingual 
tuberculosis represents from 46 to 63.3 per cent of all cases of tuberculous lesions 
of the mouth. Morgagni in 1761 described a patient with ‘‘tubercles’’ of the 
tongue, but the first authentic case of lingual tuberculosis was reported by Portal 
in 1804 (cited by Morrow and Miller’). Virchow reported the first autopsy 
case in 1864 (cited by Farber, Friedland and Jacobs'*). One of the oldest groups 
of statistics, published by Willigk,’* mentions two cases of lingual tuberculosis 
among 1,317 patients (0.15 per cent). D’Aunoy and others'* wrote in 1937 
that a survey of the literature up to that time showed only 357 cases of reported 
lingual tuberculosis. The same authors noted that during the past 29 years 
(up to 1937) only five cases of lingual tuberculosis had been encountered among 
730,524 admissions, of which 24,548 were for tuberculosis. Bryant'’® in 1939 
found only nine cases (0.13 per cent) in 7,000 patients with far advanced pul- 
monary tuberculosis. Myerson’ reported in 1944 that of 9,735 patients in a 
hospital for tuberculosis, 31 had this condition, a frequency of 0.32 per cent. 
Titche’’ in 1945 found 30 cases occurring among 8,204 admissions within 614 
years. 
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Katz,'* as well as Schugt,’® stated in 1941 that only about 400 cases of 
lingual tubereulosis had been reported up to that time and only 35 had been 
autopsied. Katz found 28 cases (19.9 per cent) of tuberculosis of the tongue in 
141 consecutive autopsies at the Sea View Hospital. These findings are in con- 
trast with the usual reports indicating that lingual tuberculosis occurs in only 
a small fraction of 1 per cent of cases clinically, but they confirm the observations 
of Canuyt and others*® mentioned above. 

Katz'® found the majority of the lesions located at the base of the tongue. 
Valtan®® saw the dorsum of the tongue most frequently involved. According to 
Brodsky,?! the dorsum or the lateral border is the most usual seat of the disease. 
Carmody* reported the frequency of tuberculous lingual lesions in the following 
order: (1) tip, (2) border, (3) dorsum and (4) base. Titche’? remarked that 
there is no definite site of predilection, though the lateral margins and the tip of 
the tongue appear to be most commonly involved by the disease. 

Most authors agree that the largest number of tuberculous lesions of the 
tongue are found in white males. Only a very few cases of lingual tuberculosis 
in Negroes are known to have occurred. The incidence of the disease is about 
three times as great in the male as in the female (Padgett,?? Rubin®) ; according 
to Martin,* the ratio is 6:1. 

There is some disagreement about the age at which the greatest preponder- 
ance of tuberculous tongue lesions is observed. Katz,’* as well as Morrow and 
Miller"! found the majority of their cases to oceur in the second and third 
deeades, whereas Baron and Boyd,?* D’Aunoy and Miller,” Farber and others,’* 
Finney and Finney** and Titche'’ encountered the greatest number in the fourth 
decade. 

Some authors, for example, Martin,?* reported primary tuberculosis of the 
tongue; but Myerson,'® Padgett? and many other observers agree that tubercu- 
losis of the oral cavity is always sceondary to disease of the lung or to an extra- 
pulmonary focus. Ornstein,?’ concurring, writes: 

Tuberculosis of the mouth and pharynx may be either a primary or secondary infection. 
Primary tuberculosis of the mouth and pharynx is so rare a condition, that we may regard 
all tuberculosis lesions found in the mouth and pharynx as secondary tuberculosis. 


There are four theoretical ways by which the tubercle bacilli may reach the 
organs of the mouth from a primary lesion: by actual contact; by direct exten- 
sion; by hematogenous seeding, and by lvmphatie spread. It must be considered 
that, while in pulmonary tuberculosis bacilli are present in the sputum, this is 
not the ease in extrapulmonary tuberculosis. Therefore, Ornstein?’ says: 


Though it would be simple to explain the infection as due to direct implantation of 
tubercle bacilli in abrasions in the mucous membranes of the mouth and pharynx during 
passage of tuberculous sputum, experience does not support the contention. Paradoxically, 
tuberculosis of the mouth and pharynx occurs infrequently in pulmonary tuberculosis with 
sputum heavily laden with bacilli. On the other hand, the complication of mouth and pharynx 
tuberculosis is frequently found in pulmonary tuberculosis in which there is difficulty in demon- 
strating bacilli in the sputum. Therefore is it not logical to assume that the involvement of 
the mouth and pharynx is through the hematogenous route? 
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Cipes’ and Rubin® mention the poor hygienic conditions prevailing in the mouths 
of many patients suffering from tuberculosis; they comment on the infrequent 
appearance of oral tuberculous lesions in spite of these favorable cireumstances. 

Tuberculosis of the jaws is very rare (Chapotel,?* Kremer and Wiese?’). 
The commonest entrance of tuberele bacilli, in the presence of sputum positive 
for the bacilli, is through carious teeth, via the open pulp. Gross*® explains the 
infection as being caused by addition of tubercle bacilli to a preexisting apical 
paradentitis. Brodsky" found 8 per cent of all periapical granulomas at the 
Sea View Hospital to be tuberculous in nature. Thoma*® lists three types: (1) 
peripheral or ulcerating infection (the most frequent form in the alveolar 
process) ; (2) central or osteitie infection, and (3) diffuse or osteomyelitie form. 
This is the most serious manifestation. Tuberculosis of the upper and of the 
lower jaw run somewhat different clinical courses. While tuberculosis of the 
mandible is an aggressive disease, tuberculosis of the maxilla runs a relatively 
mild course. Tuberculosis of the upper alveolar process is said to assume a 
middle road in aggressiveness (Padgett??). 

The types of tuberculosis of the oral mucosa (in addition to the rare lupus 
vulgaris) include, according to Brodsky,” the following forms: (1) uleer, (2) 
fissure, (3) granuloma, (4) tuberculoma and (5) glossitis. The ulcer is by far 
the most frequent and, according to Herrmann," also the severest type. It shows 
undermined edges, has an irregular outline and is often covered with a grayish 
exudate. It lacks the induration of cancerous lesions. The histological features 
of tuberculous lesions are too well known to be mentioned here. They will be 
presented later in some of the biopsy reports of our eases. 

Among the symptoms of the disease, by far the most outstanding one in the 
presence of ulceration is pain, especially on deglutition. 

The diagnosis depends on biopsy. 

The prognosis of all tuberculous infections of the mouth heretofore has been 
poor, especially in the presence of ulcerations. Granulomas gave a somewhat 
better outlook. Once established, the lesions develop independently of the 
progress of the pulmonary disease. Ornstein®? remarks, ‘‘Contrary to what has 
been previously written, the prognosis depends more upon the control of the 
lesions in the mouth than on the underlying pulmonary tuberculosis which does 
not frequently run an active course.’’ 

Before the advent of the antibiotics, the treatment of tuberculous lesions in 
the mouth had usually been palliative. Causties or direct cautery have been 
applied locally, sometimes with surgical excision of the lesions preceding these. 
Ultraviolet rays, radiation from a cold quartz lamp, radium and roentgen 
radiation, especially in the form of grenz rays, have been used with some 
success, as was tuberculin therapy. In terminal cases local anesthetics have been 
employed and infiltration or sometimes resection of the lingual nerve has oe- 
easionally become necessary to control the pain. 

Our own series consists of 11 oral lesions of proved tuberculous origin which 
occurred among 1,796 admissions (0.61 per cent). Of these, five (0.28 per cent) 
occurred on the buccal mucosa, three (0.17 per cent) involved the tongue, two 
(0.11 per cent) were located on the alveolar process and one (0.06 per cent) was 
on the lower lip. 
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Superficial and deep ulcers, as well as granulomas, predominated in our 
eases. In addition, we observed two fistulas. One penetrated from the alveolus 
into the gingiva and the other from the buceal mucosa through the skin of the 
cheek. One nonlingual lesion assumed the form of a fissure. — 

All our lesions were secondary to far advanced pulmonary tuberculosis, and 
all occurred in white male adults. Every lesion was verified by biopsy to be of 
tubereulous origin, except that of the bueeal fistula, in which tuberele bacilli 
were isolated from the drainage. 

In most of our eases the diagnosis was made during routine otolaryngological 
or dental examinations. Only when there was ulceration present did the patients 
complain of pain. One patient ascribed the sensation of a ‘‘foreign body’’ in the 
mouth to irritation from a dental plate. In none of our eases were the regional 
lvmph nodes swollen or painful. 

In view of the rare incidence of oral tuberculosis, it is not surprising that 
there exist only a few reports regarding the use of streptomyein or dihydro- 
streptomycin for treatment of this condition. 

Shamaskin™ treated three patients with lingual tuberculosis in 1947. Under 
daily intramuseular therapy with 2.0 Gm. of streptomycin the ulcers in his first 
patient healed after 60 days and had remained healed for three months. Treat- 
ment was continued for three months after the ulcers had disappeared. His 
second patient was treated topically with 0.5 Gm. of streptomycin for 30 days, 
but the dosage was then changed to 2.0 Gm. of streptomycin given intra- 
museularly because local therapy was unsatisfactory. While the oldest ulcer on 
the dorsum of the tongue was very much improved after 100 days of this 
regimen, relapse occurred and it assumed almost the same size as at the beginning 
of treatment. <A blister was later observed on the under surface of the tongue. 
A third patient received combined therapy with 0.5 Gm. of streptomycin 
topically and 2.0 Gm. intramuscularly daily. The ulcers were five years old. 
Administration of streptomycin was abandoned after 60 days because the lesions 
did not respond to treatment and the patient’s condition continued to de- 
teriorate. Shamaskin wondered about the role the age of tongue lesions might 
play in their susceptibility to the effects of streptomycin. His conjecture is that 
‘‘in tuberculosis of the tongue there might exist the same condition as in pul- 
monary tuberculosis, namely, the older the lesions the more there is fibrosis and 
the less suecess with streptomycin will be obtained.’’ 

In 1948, Wolfer and others* reported as the first instance of streptomycin 
therapy in lingual tuberculosis a case in which streptomycin was successful in 
curing an ulcerative lesion located on the central part of the dorsum of the 
tongue. The treatment consisted in administration of a total of 75 Gm. of 
streptomycin in daily doses of 1 Gm. intramuscularly supplemented by local 
infiltration for a short time. The ulcer healed but had not responded to local 
infiltration. 

While there exist some reports (Hinshaw and others,** Pfuetze and others,** 
Sweany** and Waksman,**® and others*®*) mentioning the beneficial effect of 
streptomycin on oropharyngeal lesions and on mucous membranes in a general 
way, the only other data on streptomycin therapy of oral tuberculosis that we 
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were able to find appeared in the minutes of the several Veterans Administration 


0 


Streptomycin Conferences.*° Unfortunately, in the later summaries these lesions 
are grouped together as oropharyngeal tuberculosis, making a differentiation into 
lingual, buceal, alveolar, tonsillar, faucial or pharyngeal tuberculosis impossible. 

At the conference of May 1947," eight cases of tuberculosis involving the 
tongue and tonsils were reported as treated with streptomycin. In five of the 
vases the glossitis or tonsillitis beeame healed; in two it improved, and in one, 
a terminal case, it was unaffected. 

This summary was followed at the time of the Kighth Conference, in Oc- 
tober 1947,*°" by report of 11 lingual eases (of which six were healed, four were 
improved and one was unchanged under streptomycin therapy) and two cases 
of involvement of the oral mucosa, both of which were healed. 

At the Fifth Conference,“ in April 1948, data on 38 ulcerative lesions of 
the tongue, buecal mucosa, tonsils or pharynx were collected. Of these, 36 were 
cured, one was improved and one was unchanged or relapsed under treatment. 
In some of the cases of oropharyngeal tuberculous diagnosis was made by biopsy, 
but a characteristic lesion in the presence of sputum proved to be positive for 
acid-fast bacilli by culture was regarded as acceptable evidence of tuberculous 
causation. (It may be mentioned here that we observed, in addition, a case of 
granuloma of the middle left margin of the tongue and another of dental granu- 
loma—both granulomas indistinguishable from a tuberculous process—in the 
presence of sputum positive for tubercle bacilli. However, as biopsies revealed 
the granulomas to be of apparently nonspecific origin, we did not include these 
two cases in our report.) 

At the Sixth Conference,*’’ in October 1948, a total of 49 oropharyngeal 
lesions were reported. Of these, 40 (81.6 per cent) were cured, 8 (16.3 per cent) 
were improved and 1 (2.0 per cent) was unchanged under streptomycin therapy. 

At the Seventh Conference,*’® in April 1949—the latest data available to 
us—54 hospitals reported a total of 56 oropharyngeal lesions; of this number, 
47 (82 per cent) were cured, 9 (14 per cent) were improved, 1 (2 per cent) was 
unchanged, 2 (4 per cent) had become worse and 5 (9 per cent) had relapsed. 

At these conferences the consensus was that excellent results were obtained 
with streptomycin therapy. It was stated that the method of topical application 
of this antibiotic was abandoned as unsatisfactory. Therefore, we have used 
intramuscular therapy exclusively. 

If we assume that all cases reported of oropharyngeal tuberculosis do 
represent individually new instances of tuberculosis and if we further estimate 
with Binstok’® and Carmody* that in about 50 per cent of the cases the lesions 
occur on the tongue, with a large percentage localized in the fauces, tonsils and 
pharynx, it will become apparent that the incidence of buccal and alveolar 
tuberculosis is small, indeed, and tuberculosis of the lip is extremely rare. 


Report of Cases 


Case 1.—L. C., a 51 year old white man, was admitted to the Veterans Administration 
Hospital with far advanced bilateral active pulmonary tuberculosis of the reinfection type. 
Bilateral cavitations and bilateral chronic fibrinous pleurisy were present. The sputum was 
positive for tubercle bacilli. 

















aaah 





AOA he MS ee REI tS ARLE DR EG 


ares 


RMR Eas 


Pr PrSMs oe 





STREPTOMYCIN THERAPY IN ORAL TUBERCULOSIS 1395 


Previously tuberculosis of the right lingual margin had been diagnosed elsewhere by 
biopsy. It had been treated unsuccessfully with 25 per cent silver nitrate and Finsen light. 
When he was first seen by one of us (H. O.) on Nov. 18, 1947, the following findings 


were reeorded: 


1. An ulceration existed at the junction of the anterior and middle third of the right 
lingual margin. No induration was present. 

2. Edema of the uvula and ulceration of the base of the uvula extending into the left 
posterior pillar were noted. 

3. An extensive tuberculous edema with infiltration of the larynx developed, consisting 
of a tremendous swelling of the left arytenoid and infiltration of the left true and false 
cords and the interarytenoid area. The right voeal cord was slightly reddened, The patient 
was unable to talk above a whisper. 

4. Chronic purulent otitis media, tuberculous in origin, was present on the right side, 
causing impaired hearing, which later developed into complete deafness, 


The first streptomycin regimen was started on November 29 and completed, after 120 
days, on Mareh 16, 1948. The streptomyein was given intramuscularly, 0.5 Gm. twice daily. 

On Dee. 9, 1947 the uleer of the tongue had healed with sear formation. The left 
pillar and the uvula were normal, The larynx was improving; the right cord was nearly 
normal, but edema of the left arytenoid was still present, though somewhat reduced. There 
was less reddening and swelling of the left true and false cords. 

On December 16 the right ear perforation was healing. 

On March 8, 1948 the voeal cords were normal, The swelling of the left arytenoid area 
was still present but considerably reduced in extent. The patient was talking with a normal 
voice, 

The perforation of the right ear had healed completely. 

At the end of the 120 days of streptomycin therapy the patient had become afebrile. 
He had gained 27 pounds (12.2 Kg.), but the sputum was still positive for the bacilli on 
direct smears. Roentgenograms did not show a change in the lungs. 

On May 30, 1949 streptomycin was given again because of recurrence of the lingual 
uleer. This time the patient received 1.0 Gm, of streptomycin intramuscularly. Its use was 
discontinued after 44 days because many red biood cells were found in the urine. Long before 
the end of the 44 days the ulcer of the tongue had completely healed and has remained so up 
to the present time, at which only a small scar can be discerned on the right lingual margin. 

On June 2, 100 per cent of the bacilli were resistant to 1 microgram of streptomycin, 
100 per cent were resistant to 10 micrograms, and 50 per cent were resistant to 100 micrograms. 
On September 8, 100 per cent were resistant to 1, 10 and 100 micrograms, 

In February 1950 a diagnosis of tuberculosis of the left kidney was made, based on 
roentgen findings and demonstration of tubercle bacilli in the urine. 


Comment.—This patient showed evidence of severe and generalized dis- 
semination of tuberculosis. Presumably the disease spread by the hematogenous 
way. The ulceration of the tongue had disappeared after only 10 days but re- 
curred after 18 months. Since the second course of streptomycin, the uleer has 
romained healed, and there has been no recurrence up to the present time. In 
retrospect, it may be said that the hematuria leading to the discontinuation of 
the second streptomycin course was probably the first sign of renal involvement, 
which was later substantiated by roentgenographic -and bacteriologic means. 

Case 2.—H. Y., a 38 year old white nian, was admitted for far advanced bilateral 
active pulmonary tuberculosis of the reinfection type. His sputum was positive for tubercle 
bacilli. 

On Nov. 12, 1947 an area in the middle third of the left dorsal margin of the tongue 


showed granulomatous tissue. The patient stated that five months earlier at another hospital 
a biopsy specimen had been taken from this area. At that time a cancer was suspected, but 
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it could not be substantiated by biopsy. When first seen here, he refused another biopsy, 
but as some irritation developed in this area of the tongue he consented to a biopsy two months 
later. The pathological report of Dr. 8. Rifkin, our pathologist (who also examined our 
other specimens) read, ‘‘One section of the block shows a moderate-sized area of conglomerated 
tubercles with at least six giant cells, the whole being surrounded by a well formed capsule 
and lying just below the mucosa. The impression is tuberculosis. ’’ 

Streptomycin was given intramuscularly, 1.0 Gm, daily from Feb. 12 to May 21, 1948. 
The lingual lesion had healed after about four weeks. Streptomycin sensitivity at that time 
was 0.5 microgram per cubic centimeter. He received a disciplinary discharge May 22. 

On July 8, 1949 he reentered this hospital because of his pulmonary tuberculosis. At 
that time examination showed a scar on the left middle dorsal margin of the tongue, with no 
activity. His tongue has been normal since that time. His sputum remained positive for 
tubercle bacilli. 


Comment.—Elsewhere. the tuberculous lesion of the tongue was originally 
thought to be of malignant origin. However, the first biopsy did not show any 
pathologie condition. 

The tuberculous lesion has remained healed up to the present time (more 
than two years). It is possible that the complete lingual focus was removed 
by our biopsy, as evidenced histologically by the well formed capsule around 
the lesion. 


CASE 3.—H. F., a 54 year old white man, entered this hospital with far advanced pul- 
monary tuberculosis of the reinfection type and bilateral cavitations. His sputum was 
positive for tubercle bacilli. 

He stated that in two other hospitals three biopsies of his tongue had been done previ- 
ously. The first one had shown subacute inflammatory changes but no neoplasm. A second 
one had shown squamous cell carcinoma of the tongue, grade 2, for which he had received 
radium therapy. He was then transferred to another hospital, where a diagnosis of tubercu- 
losis of the tongue was established by biopsy and later verified. For this condition he had 
received 0.5 Gm. of streptomycin intramuscularly four times daily for six weeks. 

On the first examination here a scar in the middle of the posterior half of the tongue 
was noted and diagnosed as inactive tuberculosis. Later examination revealed a tuberculous 
crater with beginning reactivation in the middle of the posterior half of the tongue surface. 
The patient refused a biopsy here. The mucosa of the mouth, pharynx and larynx was normal. 

On May 13, 1949 administration of streptomycin intramuscularly, 1.0 Gm. daily, was 
started, but its use was discontinued on June 1 because of the development of a spontaneous 
horizontal rotatory nystagmus of the first degree to the left side together with severe dizziness, 
nausea and vomiting. His hearing remained normal. The patient stated that a similar re- 
action had occurred during his first course of streptomycin therapy elsewhere. 

His tongue lesion was healed on June 1 and has remained so up to the present time. 
All vestibular symptoms disappeared five days after the discontinuation of use of the drug. 
His hearing and reaction to the caloric test are normal at the present time. No change has 
oceurred in his lungs. Twenty-five per cent of the bacteria were resistant to 100 micrograms, 
25 per cent were resistant to 10 micrograms and 50 per cent were resistant to 1 microgram. 


Comment.—This is the only patient in our present series in whom there 
developed—for the second time—a vestibular reaction after streptomycin thera- 
py. His symptoms disappeared five days after streptomycin administration had 
been stopped. His hearing and vestibular reaction have remained normal. The 
tongue lesion has shown no recurrence for 11 months. 

CasE 4.—R. L. C., a 53 year old white man, was admitted for far’ advanced active 
bilateral pulmonary tuberculosis of the reinfection type. His sputum was positive for tubercle 
bacilli at the beginning of our observation and remained so until three months after his oral 
lesion had healed. The sedimentation rate was 22 mm. 
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In November 1948 all remaining teeth were extracted. In April 1949 dentures were con- 
structed. In,May he complained of pains in the region of the lower left cuspid which he 
attributed to irritation from pressure of his new denture. Examination of this area revealed 
a lesion on the lower gum at about the site of the left cuspid, consisting of a fistulous open- 
ing with purulent secretion. Roentgenographically a V-shaped loss of bone was noted in 
the alveolar process of this area. 

Biopsy of the gingiva from this location on May 25 revealed a tuberculous process. 

Administration of 1.0 Gm. of streptomycin intramuscularly daily for 90 days was initi- 
ated on June 4. His treatment was twice interrupted for a short time, each time by his 
transfer to another hospital for the fitting of an artificial eye. Streptomycin therapy was 
terminated on September 3. The gum lesion had completely healed by August 15. The 
bacteria were 100 per cent resistant to 1 microgram of streptomycin and no growth in 10 
micrograms. At discharge, on Feb. 20, 1950, the patient’s sputum had been negative for 


tubercle bacilli and his oral lesion had remained healed. 


Comment.—It is believed that a tuberculous lesion of this area did not exist 
at the time of the tooth extraction and that the infection developed either post- 
operatively or in an area of inflammation produced by irritation from the lower 
denture. 


Case 5.—E. M., a 33 year old patient, was admitted for far advanced active bilateral 
pulmonary tuberculosis of the reinfection type, with severe symptoms. His sputum was posi- 
tive for tubercle bacilli. 

Examination showed a draining sinus on the left cheek penetrating the skin and the 
mucosa and apparently originating from the mandibular region. The patient stated that this 
condition had existed for about one year and that he had been told it might have begun in 
the area of an abscessed lower left first molar. A roentgenogram of the mandible showed no 
abnormalities. In the drainage from the fistula tubercle bacilli could be demonstrated by 
culture. 

The patient also suffered from tuberculous laryngitis. An ulcer of the left arytenoid 
region was seen, with impaired motility of the left vocal cord. 

Originally 1.0 Gm. of streptomycin was given for one week; then the regimen was 
changed to dihydrostreptomycin, 3.0 Gm. daily, because tuberculous meningitis developed. 
Tubercle bacilli were isolated from the spinal fluid on March 31, 1949. 

On May 10 the sinus on the left cheek had stopped draining. The fistula remained dry 
and was closing by granulation tissue. The larynx had greatly improved. 

The resistance to the drug changed within six weeks from 10 per cent of the bacteria 
resistant to 1 microgram to 100 per cent resistant to 1 microgram, 50 per cent resistant to 
10 micrograms and 25 per cent resistant to 100 micrograms. 

The patient had refused intrathecal therapy and died of tuberculous meningitis on 


June 24, 


Comment.—This is the only patient in our series who did not survive. He 
died of tuberculous meningitis. 


CasE 6.—S. C., a 54 year old white man, was admitted here with a diagnosis of far 
advanced active pulmonary tuberculosis of the reinfection type with moderate symptoms. 
He had bilateral fibroulcerative lesions in the upper lobes. The sputum was positive for 
tubercle bacilli. 

During routine examination on April 21, 1949 granulomatous tissue on the mucosa of 
the gum and adjoining floor of the mouth, around the area of the right lower first molar, 
was observed. The patient was unaware of the presence of the lesion in this area. A biopsy 
was performed, and a diagnosis of tuberculosis was reported on April 29. 

On May 4 administration of 1.0 Gm. of streptomycin intramuscularly daily was begun 
and its use continued for 42 days, until June 14. On June 1, the diseased area of the mouth 
was greatly improved, and on June 14 the lesion of the oral mucosa was completely healed. 
The patient left the hospital against medical advice on June 15. 
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Comment.—This case represents one of the instances in which the patient 
was unaware of the existence of an oral lesion. The diagnosis was made during 
routine examination and proved by biopsy. 





Fig. 1 (Case 7).—A, roentgenogram before therapy, showing saucering of the bone from 
the crest of the ridge extending about one third through the mandible. B, roentgenogram six 
months later, showing healing of the lesion. C, photomicrograph of a section of the sub- 
mucosa in the area of the molar, showing conglomerate tubercles. 


CASE 7.—R. E. G., a 41 year old white man, entered this hospital with moderately ad- 
vanced bilateral pulmonary tuberculosis of the reinfection type. Cavities were present on 
the right side. His sputum was positive for tubercle bacilli. 

The patient stated that about two years previously the only remaining tooth on the 
right lower posterior jaw had become loose. The patient had removed it himself. He had had 
no complaints after the removal of this tooth. On Nov. 7, 1949, during routine examination 
in preparation for making dentures, pus was seen exuding from a fistula near the crest of 
the ridge. Roentgenograms showed saucering of the bone from the crest of the ridge extend- 
ing about one third through the mandible. At the crest of the ridge the lesion was about 15 
mm. long, The impression was residual radicular cyst or tuberculosis lesion (Fig. 1, 4). 
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On November 11, the area of the second and third lower right molars was opened surgi- 
cally. A fairly firm mass resembling a granuloma was encountered. The lesion separated 
easily from the surrounding bone, and a complete removal was attempted. The underlying 
bone appeared smooth and well formed. The report on the biopsy from the soft tissue of 
the area of the second and third lower right molars stated that the buccal mucous membrane, 
capped by a thin layer of keratin, contained in the submucosa isolated and conglomerate 
tubercles. The impression was that the condition was tuberculosis (Fig. 1, C). 

Administration of 1.0 Gm. of dihydrostreptomycin intramuscularly and 12.0 Gm. of 
paraaminosalicylic acid orally was started on Dec. 1, 1949 and continued daily through Jan. 
27, 1950, for 60 days. 

The bacteria were sensitive to 1 microgram of dihydrostreptomycin on Nov. 18, 1949. 
After 60 days of dihydrostreptomycin therapy, the bacilli were 50 per cent resistant to 1 
microgram. No growth was observed in 10 micrograms. 

Subsequent observations showed progressive healing of the lesion, and by Dec. 12, 1949, 
the area was practically filled in with normal tissue. By December 31 the area was completely 
healed. Later observations showed no recurrence of the lesion (Fig. 1, B). 


The patient did not gain any weight, and the condition of his lungs was unchanged. 


Comment.—The area described apparently became infected with tubercle 
bacilli from the sputum at the time that the patient removed his own tooth. 








Fig. 2 (Case 8).—A, roentgenogram before therapy, showing large radiolucent oral area, 
10 mm. in diameter, about the apex of the tooth. B, roentgenogram five months after therapy, 
showing the concave area filled with tissue. 


CASE 8.—R, W. H., a 33 year old white man, was admitted for far advanced pulmonary 
tuberculosis of the reinfection type, with cavitations in the upper lobe of the right lung. His 
sputum was positive for tubercle bacilli. 

On routine dental examination on Nov. 15, 1949 scar tissue apical to the right upper 
lateral incisor was noted, in an area where apparently a fistula had previously opened into 
the buccal fold. The patient had no complaints and was unaware of his condition. 

Roentgenograms showed a large radiolucent oval area, 10 mm. in diameter, about the 
apex of the tooth (Fig. 2, 4). This tooth showed large cavities, both mesial and distal, with 
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pulp communication. The bone margin was smooth and well defined. Results of vitality 
tests were negative. 

On November 15, the upper right lateral incisor with the lesion and the scar tissue of 
the fistulous tract was removed. Grossly, the central portion of the lesion was jelly-like, but 
the peripheral portion was granulomatous. Histological examination revealed tuberculosis 
(Fig. 3). 

Administration daily of 1.0 Gm. of dihydrostreptomycin intramuscularly and 12.0 Gm. 
of paraaminosalicylic acid orally was started on December 12 and ended on April 3, 1950, 
after 120 days. Healing was progressing uneventfully, and by Jan. 5, 1950 the area was 
completely cured. On April 6 the concave area was filled with normal tissue (Fig. 2, B). 

On the sixtieth day of dihydrostreptomycin therapy 50 per cent of the bacteria were 
resistant to 1 microgram, and there was no growth in 10 micrograms of the drug. 
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Fig. 3 (Case 8).—Histological section of the lesion, showing tuberculous tissue. 


Comment.—It is believed that a dental granuloma became infected with 
tuberculosis from sputum entering through the pulp and root canal of the tooth. 
The patient had some vomiting from paraaminosalicylic acid, which subsided 
when the drug was withheld for a few days. 

CasE 9.—J. J., a 54 year old patient, entered the hospital with far advanced pulmonary 


tuberculosis of thé reinfection type. Bilateral disease with large cavitation in the upper 
lobe of the right lung was present. The sputum was positive for tubercle bacilli. 
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On routine dental examination on Feb. 15, 1950, a large radiolucent area, about 10 mm. 
in diameter, was noted around the apex of the lower left third molar, extending mesially 
to the alveolar crest. The surrounding margin of bone was smooth an dwell defined. The 
tooth was not sensitive, and their were only very small occlusal cavities. The tooth was loose; 
the surrounding tissue did not show any unusual changes clinically. The patient did not 
know previously that this condition existed. The rate of the growth was unknown but 
apparently was very slow. 

On February 27 the tooth was extracted and a biopsy specimen taken from the sur- 
rounding area. Grossly the lesion appeared soft and jelly-like, except for the peripheral 
margin, which was somewhat firmer and granulomatous. Histological examination revealed 
several granulomas, each consisting of giant cells, epithelioid cells and lymphocytes, sur- 
rounded by a common capsule. The diagnosis was tuberculosis. 

On March 25 daily administration of 1.0 Gm. of dihydrostreptomycin intramuscularly 
and 12.0 Gm. of paraaminosalicylie acid orally was initiated, and the therapy was continued 
daily for 120 days. 

On April 6 the area of the third left molar was partially covered with normal granu- 
lation tissue. By May 16 continued progress in healing had been made. On May 23 the 


lesion had cured completely. 


Comment.—The lesion began with tuberele bacilli from the sputum entering 
through the cervical margin. The infection originated in the peridental mem- 
brane. The bone loss was not due to infection within the bone but was caused 
by absorption from hyperemia within the adjacent tissues. 


CasE 10.—P. A. B., a 45 year old white man, was admitted to this hospital on March 28, 
1950. Bilateral, active, far advanced pulmonary tuberculosis of the reinfection type was 
diagnosed. Caseocavernous lesions were present in the upper lobe of the right lung. The 
patient was extremely emaciated and complained of a fistula in ano. His sputum was positive 
for tubercle bacilli. 

The patient stated that around Christmas, 1949, a sore had developed in the left corner 
of his mouth which at first formed a scab and then became an open sore, showing no tendency 
to heal. The area of the sore had increased since the onset and had extended into the skin 
and the mucous membrane at the corner of the mouth. In January 1950 the patient began 
to complain of hoarseness and speech difficulties. The condition grew worse progressively 
until the time of his admission, when swallowing had become very painful and strangling, 
even on liquids, resulted. 

Examination showed an ulcerating lesion in the left corner of the mouth, invading the 
lower lip and extending into the skin and buccal membrane, where there existed a granu- 
lomatous area (Fig. 4, A). The entire surface bled easily on touch. Examination of the 
larynx revealed ulcerative destruction of the upper margin of the epiglottis, with granu- 
lomatous thickening of the interarytenoid area. 

Biopsies of the lesions of the lip were performed. Microscopically numerous giant cells 
were seen, few of which were mature and most of which were rather young with a few to 
several nuclei. Epithelioid cells were present in abundance. In several fields their arrange- 
ment was in tubercles. Fibrosis, pus cells and capillaries were abundant. The impression was 
tuberculosis (Fig. 5). 

On March 29 daily administration of 1.0 Gm. of dihydrostreptomycin intramuscularly 
and 12.0 Gm. of paraaminosalicylie acid orally was begun, amd the therapy was continued 
for 120 days. 

On April 26 the area of the lip had nearly completely healed. There was a radiating 
cicatrix forming on the buccal surface and the skin of the left angle of the lip. The larynx 
was greatly improved. The patient had been able to eat well and had gained weight. 

On May 3 the skin around the left corner of the lip had healed completely. The buccal 
lesion showed a healthy but uneven surface (Fig. 4, B). The ulcer of the epiglottis had 
disappeared and been replaced by healthy granulation tissue. The interarytenoid area was 
normal, The lip and the larynx have remained healed from that time on. 
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Fig. 4 (Case 10).—A, lesion before therapy, showing ulcerating lesion in the left corner 
of the mouth invading the lower lip and extending into the skin and buccal membrane. B, lesion 
after four weeks of therapy, showing the skin around the left corner of the lip healed com- 
pletely. 


Fig. 5 (Case 10).—Section from the lesion of the lip, showing giant cells in various stages of 
formation, epithelioid cells, fibrosis and capillary formation. 
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Comment.—Tuberculosis involving the lip is very rare. This case repre- 
sents one of the earliest in which the condition was treated with dihydro- 
streptomycin and paraaminosalicylie acid and may well constitute the first re- 
ported case in which this therapy was used. 

Case 11.—H. D., a 57 year old white patient, entered this hospital with a diagnosis of 
far advanced pulmonary tuberculosis of the reinfection type. His sputum was positive for 
tuberele bacilli. 

On May 24, 1948 a biopsy of a specimen from a chronic ulceration of the mucosa at the 
lingual surface of the left mandible was performed. This area showed a somewhat deeper pink 
color surrounding a flat and fissured lesion. The patient had noticed some irritation in this 
area for about three weeks. 

Microsection showed stratified squamous epithelium. Beneath the epithelium was a 
granulomatous inflammatory process with numerous lymphocytes and plasma cells. In one 
area multinucleated giant cells of the Langhans type were observed. The diagnosis was 
tuberculosis. 

The patient had been treated with ultraviolet therapy without success. He left the 
hospital against medical advice on September 3, before streptomycin therapy could be started. 


Comment.—This case, while not including use of streptomycin therapy, is 
reported here because it appears in our statistics (above) is a case of proved 
oral tuberculosis. 

Summary and Conclusions 

After a brief review of the essential literature, 11 cases of oral tuberculosis 
are reported. The bueceal mucosa was involved in five patients and the tongue 
in another three. Two lesions occurred on the alveolar process, and one was 
located on the lower lip. Tuberculosis involving the fauces, the tonsils and the 
pharynx was intentionally omitted in this report and was mentioned only when 
occurring in addition to other oral pathologie conditions. 

In all our eases the lesions developed in the presence of sputum positive for 
acid-fast bacilli due to pulmonary tuberculosis. However, a sputum positive for 
the bacilli alone was not considered sufficient evidence for establishing a diag- 
nosis of tuberculosis for patients with suggestive oral lesions. In ten of our 
cases the diagnosis of tuberculosis was verified by biopsy. In one instance 
tubercle bacilli could be demonstrated in the culture from the secretion of a 
fistula. 

Ten of the 11 patients were treated with streptomycin or dihydrostreptomy- 
cin and paraaminosalicylic acid according to the randomization of the Veterans 
Administration’s streptomycin protocol. All oral lesions healed from within 10 
days to about two months under this regimen. Two recurrences were observed, 
and these lesions remained healed after a second course of streptomycin therapy. 

Our series is too small and the time elapsed, by necessity, must be insufficient 
for a final evaluation of the results obtained—after all, streptomycin was intro- 
duced clinically only about five years ago. But it may be stated safely that 
treatment with streptomycin or dihydrostreptomycin represents a simple and 
effective method of combating oral tuberculosis. Additional therapeutic pro- 
cedures may only rarely become necessary. The rate of emergence of streptomy- 
cin-resistant tubercle bacilli assumed a well known pattern, similar to that de- 
seribed in the reports of other investigators. 
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NEUROLOGIC DISORDERS OF INTEREST TO THE ORAL SURGEON 


JosePH H. GLosus, M.D.,* New York, N. Y. 





| SHALL depart from the customary formula of discussing signs and symp- 
toms with but a passing remark on the anatomic or pathologie background. 
Instead, I plan to lay first an anatomicophysiologie foundation and then to pro- 
ceed, using a short inventory of several disease entities, to array the more promi- 
nent morphologic deficits which result in the clinical constellations, commonly 
referred to as clinical syndromes. 

In aecordanece with this plan I shall begin with a brief description of the 
most significant part of the brain, the part which is crowded with the most vital 
motor and sensory components. They, when disrupted or deformed by disease, 
are the source of the dysfunctions constituting the clinical syndromes to be dis- 
cussed. 

Anatomic Considerations 

Since we shall concern ourselves with disease forms in which structures in 
and about the bueeal cavity are involved, and, since these structures receive 
their nerve supply in great measure from the nuclei (centers) situated in the 
brain stem, it is necessary first to define the term brain stem. It is a name 
which is applied to that part of the cerebrospinal axis which includes the me- 
dulla oblongata (so-called bulb), pons, midbrain, and basal ganglia. For ob- 
vious reasons I shall limit myself to a discussion of the lower two parts of the 
brain stem: the medulla oblongata and the pons. Within these divisions of 
the brain stem there are situated both motor and sensory nuclei of the cranial 
nerves which are in control of the life sustaining functions, such as respira- 
tion, cireulation, deglutition, and mastication, to which we may add phonation 
and articulation. Not without importance is the fact that this part of the 
brain stem constitutes a link between the spinal cord and upper portions of 
the brain (cerebral cortex), the seat of higher coordinating and recording 
nerve centers. 

With the foregoing in mind let us examine the first schematic drawing 
(Fig. 1) which illustrates the landmarks on the ventral surface of the brain 
stem. Of these, of particular interest are the: (1) medulla oblongata; (2) 
the roots of the hypoglossal, glossopharyngeal, and vagus nerves; (3) the 
pons; (4) the roots of the facial and trigeminal nerves. We may also identify 
(5) the cerebral peduncles (part of the midbrain) and (6) the oculomotor 
nerves. All of the aforementioned structures may now be considered in 
greater detail as we familiarize ourselves with the significant anatomical fea- 
tures of the internal structure of the brain stem. As we proceed with this 
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more detailed study of the medulla oblongata, we select a segment at the level 
of the open fourth ventricle (Fig. 2), and identify the several vital structures 
avevregated in the rather restricted territory. Most significant of these are: 


























a 
: 1. The nucleus of the hypoglossal nerve. 
: 2. The general visceral motor (dorsal) nucleus of the vagus nerve. 
li 3. The tractus solitarius and its nucleus, which constitute the sensory cen- 
F ter and tract for the facial, glossopharyngeal, and vagus nerves. 
1. The nucleus ambiguus, the special motor nucleus of the vagus. 
5. The eciliospinal bundle. 
6. The median lemniseus (the intermediate ascending sensory tract). 
7. The ecorticobulbar and corticospinal tracts. 
Olfactory nerve 
Optic chiasm Optic nerve 
Optic tract Tuber cinereum 
- ° Mammillary bodies 
Cerebral peduncle \A 
| v Oculomotor nerve 
Trochlear nerve \ Cy 
/ Pons Trigeminal nerve 





c Abducens nerve 
acial nerve 
Nervus intermedius 
Acoustic nerve 
Glossopharyngeal 
Vagus nerve nerve 


H ypoglossal nerve 
Medulla 


S pinal accessory 
nerve 








Fig. 1.—Significant structures outlined on the ventral surface of the brain stem. 


As we pass on to Fig. 3, we find the significant components of the pons 
at its lower end (at the level of the nucleus of the facial nerve). Here are the 
nucleus of origin and the fibers of the seventh (facial) nerve. Their relation- 
ship to the nucelus of the abducens nerve is clearly indicated. The other strue- 
tures need not be reviewed as they are labeled in this illustration. 
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Fig. 2.—Significant structures seen in a cross section of the medulla oblongata at the level of 
the inferior olives. 
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Fig. 3.—Significant structures seen 
level of the facial and abducens nuclei. 
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Fig. 4 exhibits the internal structure of the pons at the level of the nuclei 
(motor and sensory) of the trigeminal nerve, and shows the entrance and exit 
of the sensory and motor fibers of that nerve. All other significant structures 
in this part of the pons, shown in this illustration, can be readily identified by 
comparing lig. 4 with Figs. 1, 2, and 3. 
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Fig. 4.—Significant structures seen in a cross section of the pons at the level of the trigeminal 


nuclei. 


Pathologic Considerations 

With the foregoing brief account of the anatomic features before us, we 
may now turn to a brief discussion of the disease forms which may affect the 
aforementioned structures. It may be said that the disease processes which 
affect the nervous system do not differ much from types of disease which affect 
other organs or other tissues. The only difference to be considered is that 
which is due to some variations inherent in the affected tissues. Thus, we have 
here, as elsewhere in the organism, disease alterations which fall into the eate- 
gories of inflammatory, degenerative (vascular, abiotrophic, toxic), neoplastic, 
or malformative diseases. Bearing this in mind, we may proceed to a discus- 
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sion of the disease entities to be considered which, as you will see, fall mainly 
into the degenerative group, with inflammatory and neoplastic states holding 
a less prominent place among the etiologic factors. 


Clinical Considerations 

At this point it may be advisable to take inventory of the clinical forms 
which we are going to discuss. The selection is arbitrary and dictated by the 
belief that they constitute the topic of greatest interest to you. The condi- 
tions to be considered are: 

1. Bulbar paralysis, progressive. 

2. Pseudobulbar paralysis. 

3. Syringobulbia (a form of syringomyelia or central gliosis). 

4. Myasthenia gravis. 
5. Posterior inferior cerebellar artery occlusion. 
6. Multiple (disseminated) sclerosis. 
7. Facial nerve affections. 
8. Trigeminal (paroxysmal) neuralgia. 


Progressive Bulbar (Glosso-Labial-Laryngeal) Paralysis 

Progressive bulbar paralysis is a condition in which there is progressive 
loss of power and reduction of volume in the muscles of the tongue and in 
those of facial expression, mastication, articulation, and, finally, in those of 
deglutition (pharyngeal) and phonation (laryngeal). 

The earliest signs of this affliction manifest themselves in the tongue. 
There develops a sense of fatigue of the tongue, noticeable particularly on 
speaking or eating, and shortly thereafter progressive wasting (atrophy) of 
the tongue sets in. The atrophy is symmetrical in its distribution and is ae- 
companied by more or less constant wavelike quiverings, muscular twitchings, 
fibrillations, or fasciculations. In the course of time the tongue is gradually 
reduced to a small motionless mass, resting on the floor of the mouth. With 
this there appear signs and symptoms indicating implication of structures in- 
nervated by the glossopharyngeal and vagus nerves. The palate becomes 
paretic, giving the speech a nasal quality, and as the vocal cords become in- 
volved the voice becomes hoarse. The motor part of the trigeminal nerve is oc- 
easionally affected by the disease process, causing paresis or paralysis of the 
muscles of articulation and mastication. Speech becomes indistinct, slurring, 
and saliva dribbles from the trembling lips. In the advanced case, swallowing 
and coughing become difficult; respiratory difficulties set in as the most alarm- 
ing sign—a prelude to a fatal termination. Reference to the structures illus- 
trated in Fig. 2 will explain the anatomic basis for this course of events. 

To the question as to the cause of this affliction, no reliable answer is 
available, except that for the concept expressed in the word “abiotrophy,” a 
term which is meant to indicate that some unknown biological factor is at 
work. It leads to the disintegration of the neuronal elements, those which are 
normally in command of the vital functions. The loss of these is responsible 
for the inability of the afflicted to maintain normal activities essential for sus- 
taining life. 
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Since progressive bulbar paresis bears a close clinical and pathologic 
relationship to, and is often a form of, a disease known as amyotrophic lateral 
sclerosis, it is appropriate to describe this condition briefly. 

It is a disease generally limited to the motor system. The cells in the 
ventral horns of the spinal cord, the motor nuclei in the bulb and the pyram- 
idal tracts, both lateral and ventral, are affected. Thus it is a disease affecting 
both the upper and lower motor neurons. 

Clinically this disease may develop acutely and progress rapidly, or it 
may have a rather insidious onset and advance slowly. In either instance, loss 
of motor power, wasting of the affected muscles, fibrillations of, and finally loss 
of sense in, the involved muscles dominate the clinical picture. 


Pseudobulbar Paralysis 

This is a syndrome which, as the name suggests, bears a clinical resemblance 
to progressive bulbar paralysis. 

The constellation of signs and symptoms consists of loss of voluntary 
movement of the muscle structures, such as are supplied by the nerves which 
have their seat of origin in the “bulb” and neighboring parts of the brain stem, 
without the respective nuclei or nerves having undergone visible organic dis- 
ease changes, as the case is in true bulbar paralysis. The disease process, un- 
like that in progressive bulbar paralysis, is localized mainly in the cerebral 
cortex, the portion of the brain above the brain stem, which is the seat of the 
upper motor neurons. Under these conditions voluntary mobility of the 
tongue, muscles of mastication, articulation, and deglutition is impaired, re- 
sulting in blurred speech, rigid facies, dribbling of saliva, and difficulty in 
swallowing and coughing. This state is not associated with atrophy or fibril- 
lations as seen in progressive bulbar paralysis, since the lower neurons are not 
affected. In fact, the tone of the affected muscles is increased, rather than 
diminished. The outstanding feature of the disease is the presence of bilateral 
motor dysfunetion. 

Syringobulbia 

Syringobulbia is an affliction of the bulb and is but an extension of a dis- 
ease form known as syringomyelia or central gliosis. In both instances the 
disease process is inaugurated in the central gray matter about the central 
eanal, or below the floor of the fourth ventricle, resulting in cavitation, a 
syrinx. When such a lesion develops in the medulla and extends, as it does on 
rare occasions, into the pons, signs and symptoms not unlike those of bulbar 
paralysis become manifest. The hypoglossal, vagus, glossopharyngeal, and the 
main sensory nucleus of the trigeminal nerve and the motor nucleus of the 
seventh nerve become implicated. Thus, the clinical picture of bulbar paralysis 
may be duplicated, except that in this condition the paralysis of the affected mus- 
cles develops slowly and may reach a stationary phase. 

A feature characteristic of this disease is the so-called dissociation of sen- 
sation on one or both sides: the sensations of pain and temperature are lost 
while those of deep sense are preserved. 
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The facet that syringobulbia is commonly accompanied by manifestations 
of syringomyelia, which include trophie and vasomotor disturbances in the 
extremities, aids in the diagnosis. 


Myasthenia Gravis 
Myasthenia gravis, as the name in part suggests, is a grave disease. In 
some instances it leads to a rapid fatal termination at the end of a few weeks 
or months; in others it has a more protracted course, sometimes lasting as 
long as ten or more years. It is a disease of the young, although not infre- 
quently eneountered at a more advanced age. 





Fig. 5.—Characteristic facial appearance in myasthenia gravis. 


The dominant symptom is the excessive fatigability of the affected mus- 
cles, which, even after the most moderate exertion, may reach a state of paral- 
ysis. Early in the course, the muscles most often affected are the levators of 
the upper eyelids. With this other extrinsic eye muscles become affected, 
causing external ophthalmoplegia, resulting in periodic diplopia (Fig. 5). 
The facial muscles become paretie and a striking facial appearance results. 
As the muscles of mastication follow suit, the lower jaw tends to sag, the 
mouth remaining open, and chewing becomes a difficult task. 
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The most striking characteristie of this disease is the periodic reversibility 
of the symptoms, a short period of rest, being followed by rapid recovery, and 
slight exertion leading to recurrence. Thus, for example, the patient may 
speak for a short while and then his voice dies out and articulation becomes 
indistinet; a brief period of rest, and the voice and articulation return. 

In some respeets this condition simulates bulbar paralysis, but there is 
little or no museular artophy and the deep reflexes are intact. 

As to the pathology of this affliction, little is known. Indeed, the condition 
was at one time ealled “bulbar paralysis without demonstrable anatomical 
changes.” The only alterations that are occasionally disclosed are the lymphor- 
rhagias, lyvmphoeytie infiltrations seen in the afflicted muscles. It is a disease 
primarily of the young, although oceasionally encountered in the middle-aged. 

The etiology of this disease is still a mystery, although its association with 
tumors of the thymus has been suggested, and in some instances the removal 
of such a tumor results in the disappearance of symptoms. 


L.cervical sympathetic 


L. trigeminal analgesia 


L. vocal 
cord 






L. palate 
hemi - anocesthesia L. pharynx 
(pain and tere) 


hemi - paresis 
R 


L. tongue 


Fig. 6.—Schematic drawing, showing the functional deficits in posteroinferior cerebellar artery 
occlusion. 


Posteroinferior Cerebellar Artery Thrombosis 

As in a majority of vascular disturbances of the brain, a blood vessel 
affliction manifests itself in an acute episode which, of course, is usually not 
observed by the oral surgeon. However, it may leave behind sequelae not un- 
like those encountered in other bulbar disturbances and, therefore, merits, at 
least a casual acquaintance. This syndrome in its acute phase is ushered in by 
sudden onset of dizziness, nausea, vomiting, aphasia, and diminished power 
on the affected side. 
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To understand the clinical manifestations of this syndrome it is essential 
to recognize the structure vascularized by the posteroinferior cerebellar artery. 
This vessel supplies the structures in the lateral part of the bulb (Figs. 1, 2, 
and 3). In the fully developed elinieal picture there are discernible the fol- 
lowing dysfunctions (Fig. 6) ; 

1. Ipsilateral hypalgesia in the face. 

2. Horner’s syndrome (miosis, enophthalmus, and ptosis). 


Ipsilateral coarse tremor. 


~~ 


4. Contralateral loss of sense of pain and temperature of the body and ex- 
tremities. 

5. Ipsilateral vocal cord paralysis, ipsilateral paralysis of the tongue. 

6. Contralateral paralysis of body and extremities (less constant). The 
signs and symptoms in a large number of instances subside gradually. 





Fig. 7.—Cross section of the pons, showing several patches of demyelination in multiple sclero- 
sis (Weigert’s myelin stain). 


Multiple Sclerosis 


Multiple (Disseminated) Sclerosis is a rather common neurologic disorder 
in the middle-aged group, although it may occur in the young, or at a more 
advanced age. 

The pathologic process in its fully developed phase is degenerative, demy- 
elinating in character, and patchy and disseminated in distribution (Fig. 7). 
The disease is not limited to specific parts of the nervous system, but there 
are some sites of predilection, such as the optic chiasm and optie nerves. This 
explains why visual disturbances may be among the signs which initiate the 
clinical course. 
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The disease is clinically earmarked by Chareot’s triad: nystagmus, in- 
tention (action) tremors, and seanning speech. However, spastic paraplegia, 
loss of abdominal reflexes, mental signs with foreed laughing and erying, less 
constant sensory disturbances, cranial nerve involvement ineluding that which 
results in an atypical bulbar palsy, and even trigeminal neuralgia become mani- 
fest and often dominate the clinical picture. Frequent remissions are char- 
acteristic of this affliction. 


Peripheral Facial Paralysis (Bell’s Palsy) 

This form of paralysis of the face, when caused by a disease process affect- 
ing the lower neurons of the seventh nerve, anywhere from a point at its 
nucleus of origin in the pons (Fig. 8) or in the course of its fibers in the facial 
eanal, or, finally, at the point of its exit at the stylomastoid foramen, is flaccid 
in character and involves the entire homolateral side of the face. 


Facial nerve. _Nervus intermedius 









Auditory nerve 


Geniculate ganglion 


Tonque . Stylomastoid foramen 
‘ RK _ Posterior = auricular 


ig WN 
Fig. 8.—Schematic drawing of the course and relationship of the facial nerve. 


The typieal features are seen in the flattening of the affected side of the 
face (Fig. 9, A and B), the widening of the palpebral fissure, the loss of the 
blinking reflex, the excessive tearing on the affected side, the obliteration of 
the nasolabial fold, the inability to wrinkle the forehead on the affected side, 
and the sagging of the same side of the face. On smiling or erying, the face 
is distorted and drawn up on the unaffected side. Whistling is impossible. 
ood gathers in the furrow between cheek and gums. 

There is a variety of associated signs and symptoms, and they help to 
identify the more precise site of the lesion. Thus, if the disease process is in 
the pons, it is likely to implicate, in addition to the seventh nerve nucleus, the 
nucleus of the sixth nerve (Fig. 3), thereby causing paralysis of the external 
rectus, resulting in the turning in of the eyeball on the affected side. Occa- 
sionally, when the lesion is large, it may lead to what is known as paralysis 
alternans, with facial paralysis on one side and paralysis of the extremities on 
the opposite side. 

When the facial nerve is involved at its entrance into the auditory canal 
(Fig. 8), there may be an associated tinnitus and impaired hearing on the ipsi- 
lateral side. On the other hand, when the disease process attacks the facial 
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nerve in the facial canal, thus implicating the geniculate ganglion and the 
chorda tympani nerve, there is loss of taste on the anterior two-thirds of the 
homolateral side of the tongue. Beeause of the involvement of the geniculate 
ganglion, a herpetic eruption may appear on the ear drum and the posterior 
part of the auricle, in addition to the facial palsy (Hunt’s syndrome). Under 
a similar condition the nerve to the stapedius may be involved, and hyperacusis 
is the result. 





A. B. 


Fig. 9.—Facial appearance in facial nerve palsy. A, Face at rest; B, face in an attempt to 
mobilize musculature of face. 


Trigeminal (Trifacial) Paroxysmal Neuralgia (Tic Douloureux) 


Tic douloureux has as its main feature pain in the face. The pain is flash- 
like in duration, sharp, stabbing, and cutting in character. It usually occurs 
on one side of the face along the distribution of the branches of the trigeminal 
nerve. Any of the three branches may be involved, alone or in combination. 
Either the supramaxillary or the mandibular branch is most commonly af- 
fected, while the ophthalmic division is relatively rarely involved. The pain 
is limited strictly to the anatomic distribution of the fifth nerve. This fact 
serves as an important diagnostic guide in distinguishing true trigeminal neu- 
ralgia from some other forms of pain in the face. In the early phase of this 
affliction, the pain may seem to be localized in the teeth and often leads to the 
search for dental caries as its cause. Gradually the pain increases in intensity 
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and, on acquiring its paroxysmal character, discloses its true nature. The in- 


tervals between paroxysms are at first of long duration, and shorter in the 
course of time, while the severity of each attack intensifies to a point when it 
becomes intolerable. The pain, sharp, shooting, burning, or tearing, causes 
agonizing suffering which is reflected in the face, twisted by spasm (Fig. 10). 
In the course of the paroxysm there is marked lacrimation, salivation, flushing 
of the faee, and pupillary dilatation. The pain usually has a fairly constant 
point of origin, referred to as the trigger point, which on the slightest stimula- 
tion initiates a paroxysm of pain. Eating, talking, sudden exposure to cold 
air, or the slightest touch is capable of setting up an attack of pain. The trig- 
ger zones are usually situated at the nasolabial folds, corners of the mouth, 
margins of the lips, in the gums or the side of the tongue. 





Fig. 10.—Appearance of face in a paroxysm of tic douloureux. 


The cause of this affliction is still unknown. Studies of the gasserian 
ganglion did not yield so far any conclusive evidence of its being the seat of 
the pathologie process. The fact that severance of the sensory roots of the 
trigeminal nerve often results in relief seems to point to the probability that 
irritation of the peripheral branches of that nerve is responsible for the onset 
of the pain. Lesions, such as tumors (tumors of the brain stem, or cerebello- 
medullary angle, and even those on the undersurface of the temporal lobe), 
in the proximity of the gasserian ganglion are occasionally found to be the 
cause of the clinical manifestations of trigeminal neuralgia. 

In the rare instance syphilitic lesions in similar locations are associated 
with this syndrome. 
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Signs and Symptoms Itemized and Re-evaluated 


Sensory Disturbances in and About the Oral Cavity.—Loss of sensation, 
partial or complete, in the face may result from a disease process, no matter 
what its character, in the medulla, pons, or the sensory (gasserian) ganglion 
of the trigeminal nerve. This may be the ease, as already mentioned, in con- 
ditions such as syringobulbia, in which instance the loss of pain and tempera- 
ture sense is combined with disturbances caused by involvement of other 
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Fig. 11.—Tongue displaying atrophy and deviation in bulbar palsy. 


cranial nerves (flaccid paralysis with atrophy of the tongue, paralysis of 
larynx, and loss of taste). Not unlike this is the condition encountered in 
occlusion of the posteroinferior cerebellar artery. Encephalomyeloradiculitis, 
an inflammatory disease, may display a similar constellation of signs and symp- 
toms. Disseminated degenerative disease, such as multiple sclerosis, may, due 
to the presence of a lesion, in a crucial situation cause a similar sensory dis- 
turbance. Syphilis of the nervous system may, in the rare instance, cause similar 
changes. 

Lesions affecting the gasserian ganglion, inflammatory (herpes, syphilis) 
degenerative, or neoplastic, may cause diminution of sensation in the face. In 
herpes zoster there is occasionally a hyperesthesia, while in tumors of the 
ganglion the typical anesthesia dolorosa may be encountered. 


Disturbance of Taste.—Disturbance of the sense of taste is not a frequent 
finding. Usually it is the result of involvement of the chorda tympani, the 
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sensory part of the facial nerve. The loss of taste is manifested on the anterior 
two-thirds of the affected side of the tongue. This condition is commonly 
associated with a concomitant affliction of the facial nerve and geniculate gan- 
glion in the facial canal. The loss of taste in the posterior one-third on the af- 
fected side of the tongue is usually due to a disease of the glossopharyngeal 
nerve or the nucleus of the tractus solitarius, a rather rare occurrence. 


Uncinate Fits.—The experience of an unpleasant smell or taste, without 
obvious provocation, occurs usually in brain tumors involving the uneus, a part 
of the hippocampal gyrus. 

Pain.—Pain in the orofacial area is a common occurrence, associated with 
cephalalgia (headaches) and pains in dental or other oral structures (gums). 
The trigeminal nerve has a wide distribution and an elaborate intereommunicat- 
ing arrangement. Painful impulses may thus arise at any point of the plexus 
(sealp, eyes, nose, ear, tongue, oral lining, and the teeth). The nerve, in 
passing through its several canals, may be affected, and pressure upon the 
autonomie fibers on the vascular tree which follows the branches of the trigem- 
inal nerve may cause pain. 

Dysarthria.—<As the term suggests, this speech defect is due to dysfune- 
tion of muscles of articulation which serve also in the acts of mastication. It 
is to be distinguished from another form of speech disturbance usually due to 
a focal disease in Broca’s area. This condition is characterized by the inability 
to find the proper words for expression. 

The dysarthrie speech is most commonly associated with the disease states 
in which the lower brain stem is affected. Bulbar paralysis, also called labio- 
glossopharyngeal paralysis, gives rise to a form of dysarthria that manifests 
itself early in the clinical course in the inability to form certain letters, I, r, t, 
and s, followed by difficulty in forming other sounds. 

In pseudobulbar paralysis, the dysarthria is due to a defective supra- 
nuclear motor apparatus. The same, in part, is true of the slurring speech in 
general paralysis. Multiple sclerosis is another disease characterized by mono- 
syllabie (seanning) speech. 


Motor Disturbances.—Paresis or paralysis of the tongue (Fig. 11), lips, 
palate, muscles of expression, and muscles of mastication is to be traced to dis- 
ease of the brain stem affecting the motor nuclei, which are the source of origin 
of the nerves controlling the implicated muscles. The disease states provoca- 
tive of these disorders include: progressive bulbar paralysis, amyotrophic 
lateral sclerosis, progressive muscular atrophy (not discussed here), myasthenia 
gravis, multiple sclerosis, neoplasm in and about the brain stem. 
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ORAL MONILIASIS—A COMPLICATION OF AUREOMYCIN 
THERAPY 





IRWIN LiGHTERMAN, D.D.S.,* New York, N. Y. 





ORE and more, chemotherapy and antibiotics play an important part in 

preventing and combating the infections of medicine, surgery, and den- 
tistry. The notable good results attained by antibiotics, however, often obscure 
the occasional side reactions which nevertheless should be considered and sub- 
jected to close examination. With the use of the sulfonamides, for instance, 
complications of the urinary system and hematopoietic organs, hematologic 
changes, and dermatologic reactions have been reported.’ 

At this writing, penicillin is probably the least noxious of the antibiotics 
in general use. But some individuals are allergic even to this drug and exhibit 

various skin reactions. After using penicillin troches, the development of a 
black hairy tongue and stomatitis has been observed. * * * 24 

Streptomycin is probably more often responsible for more serious complica- 
tions than are other antibiotics. Following the use of this drug, cases of per- 
manently decreased hearing have been reported. Also other outward dermato- 
logie and urinary complications have been reported. 

Following the use of aureomyecin, gastrointestinal complications are the 
most common. Lesions of the vagina, the perianal parts, and the skin have been 
observed. The oral affections noted are sore throat, cheilosis, and fine vesiculo- 
papular eruptions of the mucosa.) 1 16 18, 20 

To the dentist the affections of the oral region are of immediate interest. 
Here moniliasis is a common occurrence. The causative fungus, Monilia albi- 
cans, can be frequently isolated from smears taken from these lesions. The oral 
lesions are seen on the tongue, palate, cheeks, and lips and may extend down to 
the tonsils, pharynx, and larynx. The papillae of the tongue may become hyper- 
trophied but are more often denuded and are in some cases replaced by hard 
raised patches suggestive of milk curds. These patches are adherent to the 
underlying mucosa and when removed leave bleeding, raw surfaces. Their sub- 
stance consists of epithelial cells, polymorphonuclear leucocytes, and the monilia 
fungus. In some cases the tongue may be covered with a yellow, brown, or 
black coating.’ *»"* These discolorations of the tongue usually disappear with 
the discontinuance of the drug.* * 1° 

Moniliasis usually responds readily to treatment consisting of frequent 
rinsing of the mouth with an alkaline solution, the application of gentian violet, 


From the Department of Oral Surgery, Hospital for Joint Diseases, Dr. Adolph Berger, 
Attending Oral Surgeon, and the Department of Oral Surgery, Queens General Hospital, Dr. 
George Dow, Attending Oral Surgeon. 

*Former. Oral Surgery Resident, Queens General Hospital, Jamaica, N. , former Dental 
Intern, Hospital for Joint Diseases, New York, N. Y. 
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ORAL 


MONILIASIS 


CHEMOTHERAPY AND ANTIBIOTICS 


Abdominal pain 

Agranulocytosis 

Albuminuria 

Anal fissuring 

Angioneurotie edem¢ 

Appetite, gain or loss of 

Arthralgia 

Auditory acuity, diminished 

Bleeding, vaginal 

Cheilosis 

Chest, burning of 

Chills 

Clotting time, reduction of 

Delirium 

Dermatitis 

Dermatitis, contact 

Dermatitis, desquamative 

Diarrhea 

Drug fever 

Eosinophilia 

Equilibrium, loss of 

Eyes, irritation of 

Fever 

Headache 

Heartburn 

Hematuria 

Hemolytic anemia 

Hepatitis, toxic 

Herpes simplex 

Herxheimer reaction 

Leucopenia 

Legs, swelling of 

Macrocytic anemia 

Malaise 

Micturition, frequency of 

Moniliasis of the mucous membranes 

Nausea 

Obstructive anuria 

Oliguria 

Papulovesicular eruptions between the 
breasts 

Papulovesicular eruptions on the 
extremities 

Photosensitivity 

Pruritus 

Pruritus ani 

Serotum, inflammation of 

Skin eruptions 

Skin rashes 

Stomatitis 

Tachycardia 

Temperature, abrupt rise and fall 

Throat, sore 

Tinnitus 

Tongue, coated 

Tongue, hairy 

Tongue, smooth 

Urolithiasis 

Urticaria 

Vertigo 

Vesiculopapular eruptions of the mouth 

Vomiting 
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UNTOWARD SIDE REACTIONS AND COMPLICATIONS ASSOCIATED WITH THE USE OF 
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1:10,000, and the administration of vitamin B complex.’'* The following case 
reports I believe will serve to illustrate moniliasis in the oral cavity associated 
with aureomycin therapy. 

Case Reports 

Case 1.—The patient, a 60-year-old man in apparent distress, was ad- 
mitted to the hospital on April 6, 1950. The diagnosis was acute cystitis, 
pyelonephritis, and prostatitis. 

He was seen about four months previously in the Dental Clinic, and had 
been referred from the Allergy Department for consultation. The mouth was 
edentulous. A rather large cyst, likely radicular, was disclosed by roentgeno- 
grams in the anterior part of the maxilla. The patient was advised to have 
this eyst removed but he failed to do so. He was treated in the Allergy Clinic 
for chronie generalized pruritus with 50 mg. of pyribenzamine every six hours. 





Fig. 1—Case 1. The tongue is enlarged, beefy red, and is covered with a “milk curd” slough 
on the dorsal surface. 


On admission the Mazzini test was negative and the hematology report was 
within normal limits. Urinalysis was normal except for occasional albumen and 
acetone findings. The pyribenzamine therapy was continued. After four days 
his temperature rose to 101° F. and he was given 250 mg. of aureomycin every 
four hours. Two days later there was little improvement and the aureomycin 
was supplemented with triple sulfa gr. XV and aspirin gr. X every four hours. 
Three days later he began to complain of severe pruritus and the aspirin and 
pyribenzamine were discontinued. On April 17 the pain in the mouth developed 
when he was referred for oral examination. 

The following findings were noted: There were white circular painful 
patches upon the posterior pillar of the fauces. The dorsum of the tongue was 
covered with a white slough of a mosaic pattern which could not be removed 
by gentle scraping. The areas not covered by the white slough were beefy red 
and painful to touch (Fig. 1). The palate and floor of the mouth were normal. 
A smear taken from the tongue was positive for Monilia albicans. Gentian 
violet was applied to the tongue and vitamin B complex was administered. 
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After three days, there was marked improvement of the tongue and mod- 
erate general improvement noted. The glossitis still persisted but the white 
slough had resolved. 

On April 22, the patient developed severe pruritus and generalized eezema- 
toid eruptions over both lower extremities. This was considered an allergic 
reaction and all medications were discontinued. Five days later the tongue 
was normal, the white patches having cleared up, and two weeks after first seen 
all oral lesions disappeared. 


Case 2.—The patient, a tall, well-built man, 32 years old, was admitted to 
the hospital on Sept. 25, 1950. His chief complaint was diarrhea of two weeks’ 
duration, headache, a stiff neck, and low back pain. Being a machinist this was 
attributed to his oeeupation. Upon admission his temperature was 104° F. 
The Mazzini test was negative. From his history and examination of the spinal 
fluid, the diagnosis of meningitis was made. He was given 500 mg. of aureo- 
myein every four hours, 300,000 units of penicillin every three hours, and gr. 
XV of sulfadiazine every four hours. A febrile course ran for nine days. 

The oral examination on October 2 showed a fairly well kept mouth and a 
full complement of teeth. The only lesion observed was a raised whitish area 
about 0.5 em. in diameter on the right side of the uvula. For the previous 
twenty-four hours swallowing had been very painful. A smear taken from this 
lesion was positive for Monilia tropicalis. 

The patient was placed on a bland diet. Gentian violet was applied and 
vitamin B complex was administered. The response to this treatment was 
favorable. Six days after he was first seen by us; no further oral lesions were 
observed, nor was there a recurrence while the patient was in the hospital. 


Case 3.—An 84-year-old white man was admitted to the hospital on Sept. 
12, 1950. His chief complaint was shortness of breath, pain radiating down 
his left arm, generalized malaise, and he was apparently in distress. Upon ad- 
mission the diagnosis was angina pectoris and pneumonia. Urinalysis showed 
traces of albumen and the Mazzini test was negative. The hematology revealed 
a marked anemia (5 Gm. hemoglobin) and leucocytosis (W.B.C. 34,600). The 
patient was given 250 mg. of aureomycin every four hours and 300,000 units of 
penicillin twice daily. 

Six days later, he complained of severe pain in the mouth and he was re- 
ferred for an oral examination. The mouth was edentulous with the exception 
of the roots of a lower third molar. No dentures were worn. There were three 
lesions about 2 by 1.5 em. on the soft palate, and similar ones upon the maxillary 
frenum and the tip of the tongue. These lesions were white, raised, painful, 
and all except the one on the tongue presented an ‘inflamed red border. The 
tongue seemed enlarged, slightly red, and affected with atrophie glossitis (I igs. 
2 and 3). A elinical diagnosis of monilial stomatitis was made. 

The patient was placed on vitamin B complex and potassium iodide therapy 
and gentian violet was applied topically. A bland diet was prescribed. Anti- 
biotics were continued until September 24, This time the patient developed 
acute diarrhea and all medications were discontinued. 
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After one month all lesions disappeared with the exception of one behind 
the left maxillary tuberosity. On October 26, thirty-seven days after the initial 
examination, the mouth was normal. During the entire episode the patient 
was afebrile. 





Fig. 2.—Case 3. Two of the three soft palate lesions are readily seen; the third may 
be seen distal to the left maxillary tuberosity. These are the “milk curd” lesions character- 
istic of moniliasis. 





Fig. 3.—Case 3. The lesion on the tip of the tongue is the only one not presenting with an 
inflamed red border. 

There was difficulty with this patient because of noncooperation. Smears 
taken on three different occasions showed Staphylococcus albus and Escherichia 
coli on Sabouraud’s media. No fungi were found. From the last smear taken 
on October 19, the report was Bacillus coli and enterococeus. 


Comment and Conclusions 


In Cases 1 and 2 there were no oral lesions on admission. The oral com- 
plaints developed after aureomycin was administered. This strongly suggests 
that the drug was the etiological factor. Smears taken from the lesions were 
positive for monilia fungus. 
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Case 3 was diagnosed as monilial stomatitis even though the laboratory re- 
ported ‘‘no fungus.’’ However, surface smears were taken as deeper smears 
were not obtained because of the patient’s nonecooperation. The diagnosis was 
based on the nature of the lesions, the complaint of pain in the mouth, and the 
absence of constitutional symptoms. The bacteriologie finding of ‘‘ packed 
white cells’’ is suggestive of moniliasis. 

Patients who are on a long course of aureomycin show signs of vitamin B 
deficiency. Other patients on the same dietary regime where no aureomycin 
is administered do not show such signs. Harris'® found that when vitamin B 
complex is administered orally together with antibiotics, lesions usually at- 
tributed to vitamin B deficiency are not prevented or helped. If the vitamin is 
administered parenterally, the oral lesions improved or rapidly resolved. He 
reasoned, therefore, that aureomycin destroys the intestinal bacteria which are 
necessary for the synthesis or utilization of vitamin B. 

Monilia albicans is a normal inhabitant of the mouth. It is probable that 
aureomyein destroys the organisms which inhibit the growth of the monilia and 
thereby inereases the virulence of the fungus. This renders the vitamin B de- 
ficient tissues more susceptible to invasion. 

1. It is reasonable to assume that aureomyecin destroys some of the normal 
oral flora, which favors the overgrowth of Monilia albicans, especially in the 
presence of vitamin B deficiency. 

2. The vitamin B deficiency is frequently found to be associated with aureo- 
mycin therapy. 

3. Vitamin B complex administered in large doses in conjunction with 
aureomycin may tend to eliminate the side reactions here described. 

I would like to express my gratitude to Dr. Adolph Berger, Attending Oral Surgeon 


at the Hospital for Joint Diseases, for his valuable assistance and suggestions in this 
presentation. 
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Oral Roentgenology 





RESUME OF THE ROENTGEN DIAGNOSIS OF TUMORS OF THE 
JAWBONES 





Ropert 8. SHERMAN, M.D., NEw York, N. Y. 





Introduction 

UCH of the information pertaining to the roentgen diagnosis of tumors 

of the jawbones has been based either on single case reports or on rela- 
tively small amounts of material. Moreover, it is often true that statements 
about the x-ray characteristics of jaw neoplasms have not been made by those 
specially qualified. It is because of these facts that eritical students of diag- 
nostie roentgenology have been able to find little that is final and definitive. 
One recognizes the impossibility of separating roentgen diagnosis of tumors 
of the jaws from the fundamental principles that are in foree when other 
bones are studied. At the same time it must also be evident that in order 
to do an expert job one must not only have been trained in the techniques of 
roentgenology but must also be familiar with the x-ray diagnosis of a host of 
conditions that can oceur in bone. 

The dentist, oral surgeon, roentgenologist, and pathologist each has his 
special contribution to offer in the diagnosis and treatment of jaw diseases. 
A thorough x-ray film examination followed by competent interpretation is 
required for all patients suspected of having a neoplasm of the jaw. Along 
these lines it is worth pointing out that those working in specialized fields 
owe it to their own specialty, as well as to their patients, to encourage the de- 
velopment of a critical and independent roentgenology service. 

The clinical evaluation of tumors of the jawbones is often misleading and 
unreliable. Nevertheless, the opportunity for early detection of these lesions 
will frequently fall first on the dentist. Recognizing the limitations of the clin- 
ical study, a dependable x-ray opinion should be secured without delay. Al- 
though the pathologie study forms the most reliable means of diagnosis, even 
this method is not infallible. Therefore, besides offering its own special type 
of information, roentgenologic examination may lessen errors, not only clin- 
ical but pathologie ones as well. It is axiomatic that a diagnosis in the bone 
tumor field should not be considered as final unless the clinician, the roent- 
genologist, and the pathologist are all in basic agreement. Reliance on biopsy 
alone with neglect of other sources of knowledge has resulted in serious mis- 
takes and reflects a narrow concept of medicine. 

From the Department of Diagnostic Roentgenology, Memorial Hospital. 


Read before the class in Diagnostic and Surgical Technics of The New York Institute of 
Clinical Oral Pathology, April 18, 1961. 
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Roentgen examination can be expected to do three things. First, it often 
serves to detect or confirm the presence of an abnormality or conversely to 
exclude one. Second, it should provide an accurate description of the lesion 
as to size, location, and complications. Finally, on the basis of experience the 
x-ray diagnostician should be able to offer an etiological diagnosis. While a 
full histologic diagnosis may not be possible, usually the lesion ean at least 
he placed into a more or less limited category. This in itself may be sufficient 
to indicate the management that should be earried out. 

Because roentgen diagnosis is the responsibility of the x-ray diagnostician, 
he must be given full opportunity to obtain films best suited to his purpose. 
As far as possible it is advantageous to have every patient seen by him be- 
fore films are ordered so that adequate coverage is assured at the first visit. 
This is because a complete film survey of lesions of the jaws may be involved 
and complex. We are now able to handle the bulk of our hospital patients 
routinely by the use of a set of standard projections based upon the anatomical 
location of the lesion as stated by the referring doctor. For one to plan the 
film study not only must the anatomical location of the lesion be known but 
also the direction in which extension may tend to oceur must be appreciated. 
The common complications also have to be taken into account and what 
neighboring structures are to be evaluated for the benefit of the surgeon or 
therapist. 

Generally speaking, roentgen studies in this field are tending toward a 
more, rather than a less, complicated routine. Therefore only our experienced 
technicians are considered capable of doing this work. Actually there are 
but few other areas the roentgenologist examines in which high quality films 
and attention to particulars will give the patient better returns. We insist 
that films be taken on a unit with a small focal spot. Also full use is made of 
stereoscopy as the most productive way to overcome the disturbing effect of 
the overlying structures. A moving grid technique is regularly employed. 
The dental x-ray unit is used only to secure dental and occlusal films as these 
supplementary studies seem needed. 

The basic film coverage of the mandible is planned by dividing the bone 
into three general areas, viz., temporomandibular, angle, and symphysis. 
Single posteroanterior, stereolateral, or oblique moving grid films supple- 
mented if necessary by dental or occlusal films constitute a minimum. The 
maxilla is studied by stereoscopic moving grid films in the antral, lateral, and 
basilar projections with dental occlusal films and supplementary oblique pro- 
jections as needed. 

This discussion of the roentgen diagnosis of tumors affecting the jaw- 
bones is based to a major extent upon studies carried on in the Department 
of Diagnostic Roentgenology at Memorial Hospital. Some of this work has 
been published, some awaits publication, and some is now being completed. 
It should be emphasized that this presentation represents merely a summary. 
No attempt is made to provide a full discussion of differential diagnosis. It 
is planned to follow the classification of tumors involving the jaws which 


follows. 











ed ate Ment A 


Tea 


Sa al ad an 





ROENTGEN DIAGNOSIS OF TUMORS OF JAWBONES 1429 


Tumors Affecting the Jawbones 
A. Primary. bone tumors 


SERIES BENIGN MALIGNANT 
1. Osteogenic Osteoma Osteogenic sarcoma 
2. Chondromatous Chondroma Chondrosarcoma 
3. Angiomatous Angioma Angiosarcoma, Ewing’s tumor 
4. Giant cell tumor Benign giant cell tumor Malignant giant cell tumor 
5. Myelomatous Solitary Multiple myeloma 
6. Miscellaneous Reticulum cell sarcoma 
Liposarcoma 


B. Secondary bone tumors 
1. Metastatic 
Carcinoma 
Lytic 
Sclerotic 
Mixed 
Sarcoma, lymphoblastoma 
Lytic 
Sclerotic 
Mixed 
2. Direct invasion 
Carcinoma 
Gum, tongue, buccal mucosa, floor of mouth, antrum, hard palate, nasal 
cavity, and salivary glands 
Sarcoma 
Tendon, Fascia, Muscle 


C. Dental tumors 
1, Adamantinoma 
2. Odontoma 
. Tumorlike lesions having special relation to the jaws 
1. Ossifying fibroma 
2. Epulis 
3. Giant cell tumor of bone in osteitis fibrosa cystica (hyperparathyroidism) 
. Fibrous dysplasia 
. Infantile cortical hyperostosis 
}. Familial fibrous swelling of the jaws 
. Histiocytosis 
8. Osteoid osteoma 
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Primary Bone Tumors 
Osteoma.—<An entirely satisfactory division of the various forms of benign 
bone overgrowth is difficult to find. One way of classifying these new 
growths follows: exostoses, enostoses, and osteoma (osteochondroma). In the 


jaw the exostosis is represented by torus palatinus or torus mandibularis. 


These are seen in the radiograph as a single dense, structureless area. Also 
certain localized dense bony overgrowths may be related to infection or to 
trauma. The enostosis is exemplified by the common bone island or whorl, a 
deposit of compact structureless bone. The osteoma is seen in the jaws as a 
localized bony overgrowth of varying size and shape. Its essential roentgen 
features are cortical origin, distinct borders, organized internal pattern usu- 
ally showing normal trabeculated bone (Fig. 1). 

Chondroma.—There is no instance of chondroma involving the jawbones 
in the Memorial Hospital material according to the Statistical Department, 
and we have no reeord of our own of enchondroma of the jaws. 





Osteogenic Sarcoma.—Sarcomas of the jaw like sarcoma in other portions 
of the skeleton may offer a difficult diagnostie task for the roentgenologist. 
The problem of adequate demonstration of lesions affecting the jaws and the 
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added need to differentiate between the tumor and diseases peculiar to the 
dental structures are more or less serious additional factors to be considered. 
lurthermore, the jaws are especially prone to invasion by malignant tumors 
arising in neighboring organs. 

Pathologic interpretation of bone lesions is still evolving and diagnoses 
made a decade or more ago may not be verified by today’s standards. For 
instance, we have seen a lesion labeled a number of years ago as fibrosarcoma 
of bone now reclassified as fibrous dysplasia. A well-documented origin within 
the bone is occasionally necessary in order to establish the tumor as definitely 
belonging to the osteogenic group. Because of incomplete gross pathologic 
studies or because of inadequate x-ray film coverage, needed information along 
this line may be lacking. Because of reasons such as these, the atypical group 
in this study may be needlessly large. The seven ‘‘atypical’’ cases have been 
separated as a result of this study from their previous location in the files as 
‘‘osteogenie sarcoma.’’ 


Fig. 1.—Osteoma. 


There are 19 ‘‘typical’’ osteogenic sarcomas in which the clinical features, 
x-ray diagnosis, and histologic interpretation offered satisfactory correlation. 
Seven additional ‘‘atypical’’ tumors are included which present one or more 
unusual aspects. Only cases studied pathologically and having adequate x-ray 
coverage are considered acceptable. Dr. Arthur Allen, of the Pathology Lab- 
oratory at Memorial Center, reviewed the problem tumors and offered advice 
on the correlation of the roentgenologie and histologic findings. 

In the ‘‘typical’’ group there were eight male patients and eleven female 
patients. The maxilla was involved in four cases and the mandible in fifteen. 
The youngest patient was 15 years of age and the oldest, 67. Seven patients 
were between 21 and 30 years of age. 

Symptoms were of relatively short duration, eleven patients having had 
complaints for three months or less and none had symptoms longer than one 
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year. Seventeen had chief complaints of mass or tumor. Other statements 
concerned pain, numbness, soreness of teeth, and tooth displacement. It is 
worthy of note that fourteen patients consulted dentists either originally or 
very early in the course of their disease. 

In attempting to diagnose osteogenic sarcoma of the jaws roentgen- 
ologically, we have evolved a broad roentgenologie grouping consisting of four 
principal types. These are the sclerosing, the lytic, the mixed, and the peri- 
osteal. It will be seen that such a simple x-ray classification makes no serious 
effort to separate chondrosareoma from osteogenic sarcoma, an accomplish- 
ment that in our experience can be dependably achieved only in special cir- 
eumstanees. Furthermore, while some might wish to separate histologically 
and elinieally the two varieties, medullary and periosteal fibrosarcomas, from 
other osteogenic sarcomas, there is insufficient pathologic agreement at this 
time for us to attempt a recognition of all fibrosarcomas of bone roent- 
genologically. As far as we ean learn, only the first x-ray type is regularly 
related to a histologic variety of osteogenic sarcoma, viz., the sclerosing 
osteogenic sarcoma. 

Roentgenologically the sclerosing osteogenic sarcoma presents as its main 
attribute a predominance of dense, structureless, eburnated bone. The lytic 
form shows more destruction of bone than production and usually may be ex- 
pected to show no density formation whatsoever. The mixed form presents 
approximately equal amounts of destruction and production. Added to these 
special characteristics which serve as the basis of the x-ray classification are 
the many individual points which may make an x-ray diagnosis of osteogenic 
sarcoma possible. Briefly, these are asymmetrical position in the bone, medul- 
lary and cortical destruction, periosteal reaction of various types, ill-defined 
borders, oval- or pear-shaped, soft tissue mass, and disorganized pattern of 
internal structure. 

There were three sclerosing osteogenic sarcomas in the 19 typical sar- 
comas (Fig. 2). Histologically two were called osteochondrosarecoma and 
one, osteogenic sarcoma. These measured about 5 em. in diameter. They 
were oval in shape, one showing some marginal lobulation. All three showed 
moderate to extensive perpendicular type periosteal reaction. Al] had an ae- 
companying soft tissue mass, described as smal] to moderate in size. Borders 
were indistinet; origin was medullary with one being fairly symmetrical in 
location. All presented cortical destruction. In two tumors teeth were pres- 
ent, but only a loss of the lamina dura was shown. One sclerosing osteogenic 
sarcoma had a three months’ interval film survey, and it seemed to reveal 
about a 10 per cent increase in size. 

In the lytic group there were 6 tumors (Fig. 3). All were in the 
mandible and except for one all were histologically osteogenic sarcoma, the 
exception being diagnosed chondrosarcoma. The average size was about 4 to 
5 em. Three were in the ramus, one at the angle, and two were in the body 
of the mandible. These were oval or spherical in shape. Only one showed 
definite periosteal reaction and this was of the layered type. Each of the six 
lytic osteogenic sarcomas was associated with a soft tissue mass. One of these 
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soft tissue extensions showed a slight amount of amorphous calcification. 
Borders were generally indefinite and indistinct. All tumors seemed to arise 
from the medullary portion of the jaw and were asymmetrically positioned. 
The cortex was always destroyed, usually to a wide extent. The lamina dura 
was lost in the two tumors where teeth were in contact with the neoplasm. 
One osteogenic sarcoma with film coverage for one month showed slight growth 
with the formation of fragments of calcification. Another after teleradium 
therapy showed continued growth, becoming about 30 per cent larger in four 
months. 








Fig. 2. 


Fig. 2.—Sclerosing osteogenic sarcoma, specimen. 
Fig. 3.—Osteogenic sarcoma, lytic type. 


Ten osteogenic sarcomas were put into the mixed category on the basis of 
their roentgen film appearance (Fig. 4). These were the tumors that pre- 
sented approximately equal amounts of destruction and production in the 
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films. Six were diagnosed histologically as osteogenic sarcoma and four as 
chondrosarecoma,. The average size was 4.5 em. in diameter and two of the 
smallest osteogenic sarcomas were in this category. These were not over 2 
em. Four were located in the body, three in the ramus, and three in the max- 
illa. Seven were oval and three were spherical in configuration. Six revealed 
periosteal reaction either layered or perpendicular in form. Only one tumor 
of the mixed type failed to show a soft tissue mass. All of the new growths 
showed ill-defined borders, but there was one tumor in which a portion of the 
periphery was quite well defined. In two tumors some doubt existed as to 
whether origin was periosteal or medullary, but in the rest a medullary origin 
seemed clear. Two tumors were fairly symmetrical with the rest asymmetrical. 





Fig. 4.—Osteogenic sarcoma, mixed type, specimen. 


In all mixed osteogenic sarcomas some degree of cortical destruction was 
identified. Three tumors were in contact with teeth. In one no effect was 
noted, in another there was loss of the lamina dura, and in the last both dis- 
placement and loss of lamina dura were seen. Two osteogenic sarcomas were 
observed roentgenographiecally over a period of time. In the one seen eleven 
months after radiation treatment was given the tumor seemed somewhat denser 
but no larger. After a three-month period the second revealed an increase 
in size amounting to ten times. 

Differential diagnosis is to be considered in relation to the various types 
of roentgen classification. It is our opinion that the well-developed form of 
sclerosing osteogenic sarcoma is nearly pathognomonic in radiographic ap- 
pearance. Nevertheless, pathologie confirmation is always necessary before 
any definitive treatment is begun. The differential diagnosis of the lytic form 
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of osteogenic sarcoma is complex and involved and one doubts that a specific 
roentgen diagnosis would be possible. Generally speaking, we believe that 
diagnosis of ‘‘malignant tumor’’ is the best that can be done. 

What has been said concerning the differential diagnosis of the lytic 
form of osteogenic sarcoma holds true for the mixed type. However, only 
those metastases known to produce some degree of density would have to be 
included in differential diagnoses so that there would be this limiting factor in 
operation. Also a number of types of direct cancer invasion are regularly 
osteolytic, again serving to narrow the field. Most of the infections of bone 
would of course still have to be considered, as would the lymphoblastomas. 
It seems that here again the most that the roentgenologist might regularly 
accomplish would be a diagnosis of malignant tumor affecting the jawbone 
with no statement possible as to the exact type. 





Fig. 5.—Angioma. 


The atypical tumors cannot be discussed in any detail at this time. One 
represents a tumor originally called low-grade chondrosarcoma pathologically 
on the resected material in which the course, roentgen diagnosis, and recent 
re-examination of the tissue indicate a fully benign lesion. Another is an 
osteogenic sarcoma associated with some underlying disease, possibly fibrous 
dysplasia. The remaining five are truly sarcomas but their exact type remains 
more or less unsettled. 

Angioma.—Angiomatous tumors of the primary bone type are relatively 
rare lesions. To our knowledge only a single instance of angioma of the jaw 
is present in the materia] that has passed through this department (Fig. 5). 
This tumor shows the features commonly associated with angioma of bone in 
the more usual locations, viz., the skull vault and the vertebrae. 
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Ewing’s Sarcoma.—There is no record of a Ewing’s tumor primary in the 
jawbones in-the material at Memorial Center according to the Statistical De- 
partment. Neither is there an angiosarcoma. 


Benign Giant Cell Tumor.—<At present a study is being carried out by us 
on the giant cell tumor lesions of the jaws as they are revealed roentgenologic- 
ally. There are four possible lesions to be considered under such a heading, 
but only one of these truly belongs in the category of primary tumors of bone. 
This is the benign giant cell tumor of bone and it is surprising to us how scarce 
our material is in this category. It has even been stated that benign giant 
cell tumor of bone appears as a radiolucent, multiloculated osteolytie lesion 
showing regular, fine septa and more or less cortical expansion. Borders are 
distinct and no periosteal reaction, cortical destruction, or soft tissue mass 
is seen. 

There is no instance of malignant giant cell tumor of bone in the jaws. 

Myeloma.—Tumors of the myelomatous series may be seen in the jaws. 
However, multiple myeloma usually is widespread before mandibular involve- 
ment occurs. This disease shows many circular punched-out areas of bone 
loss, indistinguishable roentgenologically from eases of lytic metastatic car- 
cinoma in the bones. 


Miscellaneous.—The material available for our study at Memorial Center 
presents no instances of the tumor processes contained in the final or miscel- 
laneous series, viz., primary reticulum cell sarcoma of bone and liposarcoma. 


Secondary Bone Tumors 


Metastasis —Involvement of the jaws by malignant tumors originating 
elsewhere and secondarily entering the bone is by no means uncommon. The 
usual occurrence is involvement by direct extension, but instances of metas- 
tases are not rare. Usually in cases of metastasis a primary tumor is known 
to be present, and there are deposits in some of the other bones (Fig. 6). In 
the rare situations in which a silent primary malignant tumor is present and a 
solitary metastatic deposit is noted in the jaw, roentgen diagnosis may be 
limited. However, there are a few points that may serve to differentiate a 
primary from a secondary malignant tumor in bone. Moreover, a few metas- 
tases to bone such as those of prostatie origin may show more or less specific 
x-ray features. In general, metastatic cancer in bone can be grouped roent- 
genologically into the lytic, mixed, and sclerotic varieties. The lympho- 
blastomas are to be considered as presenting essentially the same type of 
problem as noted for metastatic carcinoma and sarcoma (Fig. 7). 


Invasion.—Direct invasion of the jawbones by cancer arising in the 
adjacent organs is very common. Secondary involvement of the jaws by sar- 
coma of the neighboring parts has been mentioned in a brief fashion in dealing 
with the atypical sarcoma. Carcinoma is the form of malignant tumor usually 
concerned in direct invasion. From its origin in gingivae, lip, tongue, floor of 
mouth, hard palate, nasal cavity, buccal mucosa, and antral sinuses, direct 
entry into the bone of the jaws is readily possible. We have nearly completed 
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Fig. 6. 


Fig. 6.—Cancer 
Fig. 7. 
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metastasis of mandible, thyroid origin. 


Lymphosarcoma, generalized, involving mandible. 


Fig. 8.—Cancer invasion of mandible. 


Fig. 
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a study of jawbone involvement by carcinoma from these different sites, and 
a high degree of correlation between the roentgen identification of extension 
of the cancer into bone and its pathologie proof is evident. Not only is it 
important to show roentgenologically the presence and extent of bone destruc- 
tion in order that proper treatment may follow, but also in a few cases it is 
the roentgenologist who will first establish the exact origin of the cancer. In 
our experience it is not rare to show that a tumor presenting at the gingiva 
and diagnosed clinically as carcinoma of the gingiva actually arose in the 
antrum and is associated with considerable destruction of the walls of this 
nasal accessory sinus. The roentgen film appearance of direct invasion from 
-arcinoma seems to be fairly characteristic. The invasion presents as a more 
or less deep saucerized area of tone loss with either distinct or slightly ragged 
edges. In eases of gingival cancer this defect is usually at the alveolar margin 
(Fig. 8), while in other forms of cancer the erosion may be at the lingual, 
bueeal, or inferior surfaces. 
Dental Tumors 

Odontoma.—Cenerally speaking, the several subvarieties of the odontoma 
are easily recognized in the roentgen film as justifying placement in odontoma 
eategory. The cystic odontoma is perhaps best considered under the dental 
cysts and therefore should not be ineluded here. The solid odontoma may be 
divided into a geminated form, representing the fusion of two or more teeth, 
and the composite odontoma, showing union of many incompletely developed 
teeth. 


Adamantinoma.—The only form of dental tumor deserving detailed con- 
sideration at this time is the adamantinoma. In the adult it is the most fre- 
quently encountered mandibular tumor of dental origin. Information pertain- 
ing to its roentgen appearance is not voluminous and, as far as we can ascer- 
tain, no single large series has been studied primarily with the view of estab- 
lishing diagnostie criteria from this standpoint. At the Memorial Hospital 
there are available 63 cases diagnosed histologically as adamantinoma of the 
mandible or maxilla. From this group 30 were considered suitable for study 
and all were in the mandible. 

Adamantinoma has long been known as a definite disease entity. Recogni- 
tion of this tumor is on reliable grounds, permitting little if any chance for 
error by the experienced pathologist. 

The clinica] features of adamantinoma indicate a slowly growing lesion, 
most often making its appearance in the third or fourth decade of life as a 
centrally located swelling of the jaw. Because of this slow and relatively 
asymptomatic growth, several years usually elapse before the patient seeks 
professional eare. Even then the lesion may be treated as a periapical abscess 
or radicular cyst until, because of the continued enlargement, its true nature 
is finally suspected. Despite this slow development, however, adamantinoma 
is best regarded as a progressive, invasive, and destructive tumor of low-grade 
malignaney. Frankly malignant metastasizing adamantinomas are rare, how- 
ever. There is only one in this group of tumors. It is our impression that the 
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clinical diagnosis is infrequently made early in the course of the disease and 
that the major responsibility for early recognition will fall upon the roent- 
genologist. 

Many reports casually discuss the x-ray appearance of individual adaman- 
tinomas. Byars and Sarnat coneluded that the lesion does not have a 
characteristic roentgen picture and that the primary value of the roentgen 
examination is to demonstrate the site and extent. We now believe that if the 
roentgenologist is familiar with the appearance of the lesion and will carefully 
analyze its roentgen features he will, in the majority of instances, arrive at an 
accurate diagnosis. This was pointed out by Chont who in 1943 reported eight 
eases. In general our findings support his views, but our material is not 
divided into solid and cystic forms, since we are unable to find any real con- 
firmation from the pathologist for such a division. 

A single malignant adamantinoma was found among the 63 tumors. This 
cancer occurred in a 19-year-old boy. There had been no previous treatment. 
The patient died three months after a resection of a portion of the jaw, but the 
circumstances leading to death are not known. Roentgenographically there 
was cortical destruction, irregular ill-defined border, medullary location, an 
absence of loculation and septation, and a fine patchy productive change in a 
small soft tissue mass. The x-ray appearance was therefore dissimilar to 
adamantinoma as commonly seen and was consistent with a malignant tumor 
such as an osteolytic osteogenic sarcoma or secondary invasion by eancer or 
by epulis. 

From the standpoint of roentgen diagnosis adamantinoma must be divided 
into two groups, the typical and the atypical. In this material there were 24 
typical and 6 atypical tumors, the malignant tumor being grouped with the 
atypical. 

The 24 typical adamantinomas were most often located in the molar area 
or angle of the jaw. All seemed to originate within the bone and to be asym- 
metrically positioned regarding the central axis of the bone. Growth was 
outward through the cortex, usually on the alveolar side, with some degree of 
cortical destruction almost always present. An element of cortical expansion 
was often seen in other areas. The general shape was oval with a fairly 
distinct margin showing a smal] band of increased density with more or less 
scalloping. No periosteal reaction or pathologic fracture was encountered. 
Adamantinoma averaged about 5 em. in diameter with the smallest 2 em. and 
the largest 18 em. when first seen radiographically. Usually a soft tissue ex- 
tension or mass was seen that contained more or less well-formed striae or 
septa. In the few tumors in which teeth were present, apical erosions, loss of 
lamina dura, and displacements were noted. The most characteristic feature 
is the many loculations. In facet, no other jaw lesion commonly shows as 
many as does adamantinoma. These loculations are of varying size seeming to 
radiate outward from a central nest or core. The more peripheral the locula- 
tions, the larger they tend to become (Fig. 9). 

Generally speaking a reliable roentgen diagnosis in the atypical group 
would seem to be impossible. The roentgen characteristics of the malignant 
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adamantinoma have been mentioned. Another tumor in the atypical group 
also warrants special consideration. This is the relatively uncommon form of 
adamantinoma that is indistinguishable radiographically from follicular cyst. 
In this particular tumor (Fig. 10) a tooth was present within the monolocular 





Fig. 9.—Typical adamantinoma of mandible, specimen. 





Fig. 10.—Atypical adamantinoma, tooth present in monolocular cavity. 


cavity in the mandible, and our roentgen diagnosis was therefore dentigerous 
cyst. Histologically, however, the diagnosis of adamantinoma was irrefutable. 
As to the remaining four atypical appearing tumors, little specificity can be 
found in their x-ray appearance. They presented a more or less unilocular 
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form and all had some degree of faint septation. One appeared not unlike an 
area of direct carcinoma invasion of bone or like an epulis, while others some- 
what resembled certain of the follicular cysts. 


Tumorlike Lesions Having Special Relation to the Jaws 


Ossifying Fibroma.—There are a number of tumorlike lesions that may 
involve the jaws, some of which have seemed to have a special significance or 
relation to the mandible or maxilla. One of the more important of these is 
the ossifying fibroma. It is the feeling in the Pathology Laboratories at 
Memorial Hospital that ossifying fibroma of the jaw presents little of a specific 
nature histologically. Consequently they refrain from making an unequivocal 
diagnosis upon microscopic study alone. Generally speaking, when histologic 
material is adequate, one readily places ossifying fibroma in a small group 
having certain similar microscopic features. This group includes fibrous 
dysplasia of bone as well as fibrosing epulis and osteitis fibrosa cystica. The 
segregation of ossifying fibroma depends upon its location, either the mandible 
or the maxilla being the usual site; upon evidence that the lesion is from, or 
arises within, bones; at times upon the clinical course of the disease; and, 
finally, upon the radiographic appearance. 

We have reported a radiologic study of 12 ossifying fibromas in which the 
pathologic and clinical material was adequate. The material was selected from 
a slightly greater number of related jaw lesions, a few of which we were unable 
to classify satisfactorily in the light of present knowledge. 

The findings indicate that ossifying fibroma is a lesion occurring generally 
in the mandible or maxilla, unilocular in type, oval to spherical in configuration, 
with a distinct boundary, frequently of an eggshell character (Fig. 11). This 
process in its early phase is predominantly osteolytic, with little or no internal 
architecture and no periosteal reaction. 'The tumor originates from the medullary 
portion of the bone in the lower jaw and either in a similar fashion or sub- 
periosteally in the maxilla. The changes with growth may be fairly character- 
istic. These are marked by progressive enlargement and an increased productive 
element brought about in the maxilla by the formation of spherical densities and 
in the mandible by irregular striae. Ossifying fibroma shows a rather unique 
growth change in the maxilla, with dissolution of neighboring bones without 
pressure displacement. 


Epulis.—The epulis is a tumorlike lesion that probably arises at the 
periosteum of the alveolus. The lesion may arise independently or a similar 
process may be found in association with osteitis fibrosa cystica. In this 
respect its similarity to benign giant cell tumor located within the jawbone 
will be noted. Radiographically this disease shows a quite constant appearance 
but not necessarily a typical one. It shows as a soft tissue mass at the alveolar 
margin with a saucerized area of bone destruction at its base (Fig. 12). Ocea- 
sionally a few fine calcific flecks may be seen in the mass. 


Hyperparathyroidism.—aAt this time we are studying material covering all 
the giant cell tumor lesions occurring in the mouth, whether with osteitis 





a 
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fibrosa cystica or independently as epulis or as benign giant cell tumor of 
bone. Strock reported on 45 cases of hyperparathyroidism from the dental 
standpoint. About one-half of the patients showed some degree of jaw en- 
largement. The giant cell tumor lesions of the jaws seemed radiographically 


Fig. 11. 





Fig. 12. 


Fig. 11.—Ossifying fibroma. 
Fig. 12.—Epulis. ? 


like benign giant cell tumor of bone unassociated with hyperparathyroidism. 
In several instances soft tissue masses were noted. In addition, findings of 
loss of lamina dura, osteoporosis, and malocelusions were noted. So far our 
findings support these statements. 
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Fibrous Dysplasia.—The disease fibrous dysplasia deserves some mention 
not only because it presents tumorlike features, but also because it is con- 
cerned so intimately with the differential diagnosis of many of the tumors that 


Fig. 13. 





Fig. 14. 


Fig. 13.—Fibrous dysplasia of mandible. 
Fig. 14.—Infantile cortical hyperostosis. 


may occur in the jaws. We have studied a number of cases of fibrous dysplasia 
of the mandible and found it to be a multilocular lesion with distinct and 
complete septation. There was no cortical destruction but there was consider- 
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able expansion. The medullary border was indistinct, the loculations were 
few, and ‘at times there was an element of production characterized by 
stippled calcification and sclerotic bands or septa (Fig. 13). The process in 
the mandible was fusiform or elongated, tending to grow within the bone. 
The type of maxillary involvement we associate with fibrous dysplasia is one in 
which there is a hyperostotiec change. 

There remain a few diseases that deserve mention because of their jaw 
manifestations. Infantile cortical hyperostosis presents quite regularly jaw 
swellings as a part of the syndrome (Fig. 14). Caffey recently described an 
interesting condition found especially in the jaws of children, which he 
named familial fibrous swelling of the jaws. <A relation to fibrous dysplasia is 
discussed. Jawbone destruction is not infrequent in the lipoid histiocytosis 
occurring in the young. Osteoid osteoma, a rather rare tumorlike process, has 
been reported in the facial bones. We have not seen it in the jawbones al- 
though it has been seen a number of times, especially in the long bones. 
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Introduction 


LTHOUGH the role of the epithelial attachment in primary tooth resorp- 
tion has been studied, the knowledge derived from these studies is 
incomplete. It is well known that the apical proliferation of the epithelial 
attachment along the cementum of the tooth aids in the shedding of the primary 
tooth. The purpose of this report is to show the relationship of the epithelial 
proliferation to the adjacent principal fibers of the periodontal membrane in 
tooth resorption. 

The epithelial attachment may be described as a band of epithelium that 
is in organic connection with the tooth surface. Gottlieb and Orban (1933) 
showed that the epithelial attachment is first seen on the enamel ; and as the tooth 
erupts passively, it proliferates alongside the tooth surface. This proliferation 
continues throughout life; it varies in different teeth at different ages and in 
different individuals. As the process of apical proliferation is going on, atrophy 
of the gingival crest takes place and detachment of the epithelium from the 
tooth surface occurs, thus forming the gingival crevice. The depth of this 
crevice is dependent upon the rate of proliferation of the epithelium alongside 
the cementum, rate of atrophy of the gingival crest, and the degree of its 
detachment. If, however, the apical proliferation of the epithelial attach- 
ment should proceed at a faster rate than normal, a deep gingival crevice results. 

Gottlieb (1920) believed that the vitality of the cementum is a barrier 
against the downgrowth of the epithelium. He further stated that a toxin 
may be produced which extensively alters the cementum biologically enabling the 
epithelium to proliferate apically. 

Weski (1921) found that the normal crevice represents an intraepithelial 
split, a retrocuticular fissure of the epithelium. Beck (1929) tried to show that 
the epithelium of the mouth becomes fused with the enamel epithelium. As a 
result, removal of necrotic cell remnants follows the degeneration of the enamel 
epithelium, which progresses apically. The oral epithelium then proliferates 
downward to cover the defect. Under normal conditions because this newly 
formed epithelium seems to be more resistant to degeneration than the old 
embyronic enamel epithelium, tue oral epithelium has no incentive to grow 





From the Department of Basic Sciences, School of Dentistry, University of Southern 
California. 
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further apically. He further stated that if tissues are injured or become 
inflamed at this stage, the bottom of the pocket may again move apically, but 
this time the process would be pathologic. 

Goldman (1944) attempted to show that apical proliferation of the epithelial 
attachment is dependent upon the maintenance of the insertion of the principal 
fibers of the periodontal membrane which lies in apposition to the epithelium, 
and the attachment ean take place only through the destruction of these connec- 
tive tissue fibers. 

Aisenberg and Aisenberg (1948) came to the conclusion that epithelial pegs 
migrate apically and extend between the fiber bundles of the periodontal mem- 
brane before the fibers have become detached from the cementum, and probably 
there is a lysing effect upon the fibers by the epithelium as suggested by Wasser- 
man. 


Material and Methods 


The material used in this study consisted of teeth from human and monkey 
jaws of different ages during the mixed dentitional period. Both the mandibles 
and maxillae of all the material were fixed in formol acetic acid, alcohol fixa- 
tive (formalin, 5 ¢.¢., acetic acid, 5 ¢.c.; 80 per cent alcohol, 90 ¢.c.) for over 
a week. Ten per cent nitric acid in formalin was used as a decalcifying agent 
because its penetration was rapid, thus preventing excessive action of the acid 
on the soft tissue. The jaws were cut into blocks each containing one tooth. 
Paraffin, paraffin-celloidin, and celloidin sections of the blocks were prepared 
after decalcification. Sections were cut from 10 to 150 micra thick. The thicker 
sections used gave a third dimensional effect. 

The sections were routinely stained with hematoxylin and Triosin, Mallory’s 
connective tissue stain, Verhoeff’s elastic tissue stain, and Pearson’s silver 
gelatin impregnation. 

Observations 


The epithelial attachment consists of stratified squamous epithelium. Two 
sides are differentiated: the inner side is connected with the submucosa of the 
gingiva and consists of the basal cells of the epithelium while the outer layer is 
similar to the stratum spinosum of the epithelium covered by a thin cornified 
layer in direct contact with the enamel of the tooth. Normally, there are no 
rete pegs present. 

During eruption, the epithelial attachment arising from the reduced enamel 
epithelium becomes attached to the enamel of the tooth, and before resorption 
is initiated, it is found at the cementoenamel junction, as seen in Fig. 1. At this 
stage there is no evidence of rete peg formation. Slight lymphocytic infiltration 
is evident at the base of the gingival crevice. The attachment fibers appear 
normal. As soon as resorption begins, the epithelial attachment starts to move 
apically. With this proliferation certain changes occur as found in Fig. 2. The 
epithelial attachment thickens by a proliferation of the basal layer with rete 
peg formation indicating a hyperplastic condition. The lymphocytic infiltration 
has increased and appears to move apically following the epithelial attachment. 
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The subepithelial connective tissue fibers are now showing the first evidence of 
degeneration. The attachment fibers below the tip of the proliferating epithelium 
still remain attached to the cementum. 

As resorption proceeds, the epithelial attachment continues to move apically 
with a further degeneration of the associated subepithelial connective tissue, and 


Figs. 1 to 8.—D., Dentine; C., cementum; Z£.A., epithelial attachment; C.E.J., cemento- 
enamel junction; P.M.F., periodontal membrane fibers; L.J., lymphocytic infiltration; R.S., re- 
sorbing surface; Ca., calculus; Gi., gingiva. 

d Fig. 1.—Upper primary molar. Note the epithelial attachment at the cementoenamel 
junction. Pearson’s silver impregnation. (xX 200 

Fig. 2.—Lower primary cuspid. Note the beginning proliferation of the re at- 
tachment and beginning of peg formation. Pearson’s silver impregnation. (x2 

Fig. 3.—Upper primary lateral incisor. Note the further proliferation of the epithelium 
and an increase in lymphocytic infiltration. Pearson’s silver impregnation. (x 200. 

Fig. 4.—Upper primary molar. Note the destruction of the subepithelial pn tissue 
above = tip of the proliferating epithelium. Pearson’s silver impregnation. (x 200.) 
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shows an increased infiltration of lymphocytes as indicated in Fig. 3. The rete 
pegs are now prominent in the attachment epithelium. 

In Fig. 4 there is a complete destruction of the subepithelial connective 
tissue with a heavy lymphocytic infiltration in this area. Note that this infiltra- 
tion is limited to the region above the tip of the epithelium. However, the 


Fig. 5.—Upper primary lateral incisor. Note the downgrowth of the epithelial at- 
tachment while the lymphocytic infiltration remains high on the gingival crevice. Verhoeff’s 
stain. (x 200.) 

Fig. 6.—Upper primary lateral incisor. Note the isolated areas of epithelium which are 
not epithelial rests, but prolongations of rete pegs. Mallory’s connective tissue stain. (x<300.) 

Fig. 7.—Upper primary lateral incisor. Note final stage of resorption. The epithelial 
attachment has reached the resorbing area. Verhoeff’s stain. ( 400.) 

Fig. 8.—Upper primary cuspid. Note the presence of calculus which acts as an irritant 
to further stimulate epithelial proliferation. Pearson’s silver impregnation. (X130.) 
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infiltration appears to move in a diagonal manner paralleling the direction of 
the proliferating epithelial attachment. The attachment fibers below the base of 
the epithelium appear to be thinning out and are wavy due to the pressure of 
the invading epithelium. 

At times, the epithelium proliferates faster than the accompanying lympho- 
eytie cell infiltration. In Fig. 5, which is a lateral incisor stained with 
Verhoeff’s connective tissue stain, the epithelium has moved apically whereas 
the infiltration is still high on the gingival crevice area. Under high power 
magnification at the base of the proliferating epithelium the underlying 
attachment fibers are still normal. 

The lymphoeytiec infiltration, however, soon catches up with the epithelial 
attachment, and the inflammatory cells may be found at the level of the base 
of the migrating epithelium, yet they have not moved below this border. As the 
infiltration proceeds downward, it appears to stimulate peg formation further, 
with a complete destruction of the subepithelial connective tissue fibers. At this 
stage the cornified layer appears to be sloughing, and a naked irregular stratum 
spinosum may be noted. The cells of this layer now show various stages of 
degeneration. 

It is not unusual to see isolated areas of epithelium surrounded by round 
cells (lymphocytes, macrophages, and plasma cells). These are not epithelial 
rests, but extensions of the rete pegs that are cut in a different level. With the 
use of thick sections (50-100 micra) these isolated areas connect with the epithe- 
lial attachment as seen in Fig. 6. It is still evident that the fibers below the 
proliferating epithelium appear attached to the cementum. 

As the final stage of resorption takes place, as observed in Fig. 7, the 
epithelium has reached the resorbed area, thereby destroying the attachment 
fibers aiding in the exfoliation of the tooth by altering the fulerum point, re- 
sulting in an increased leverage. 

In addition to the physiological proliferation of the epithelium due to 
resorptive processes, infiltration as a result of local irritation as seen in Fig. 8, 
ealeulus will further stimulate the downgrowth. As a result there appears a 
heavier infiltration than with the physiological proliferation. Epithelium in this 
location is also infiltrated with inflammatory cells.’ However, here as with the 
other sections the infiltration is limited to the area above the tip of the epi- 
thelium and the attachment fibers below this limit still remain intact. 


Discussion 


In order to discuss properly the problem of the role of the epithelial attach- 
ment in the shedding of primary teeth, it becomes necessary to clarify the 
confusion existing in the literature. This misunderstanding has arisen prin- 
cipally from the lack of descriptions of definite morphological changes. 

Gottlieb and his followers believed that there is a toxin secreted which 
inhibits the continuous deposition of uncalcified cementum and as a result there 
is the removal of the ‘‘barrier’’ in the downgrowth of epithelium. Their 
descriptions are not based on definite morphologic changes but on the physiologic 
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analogies found elsewhere in the body. If there is a so-called loss of vitality, 
there should be a definite degenerative change in the cementum with a loss of 
structure of the cementum and necrosis of the cementoblasts adjacent to the 
ealeified layer. However, this is not what one sees in the material studied. 
Cementum which is covered by the epithelium appears similar in structure to 
normal cementum, and with differential stains, i.e., silver impregnation and 
Mallory’s connective tissue stain, remnants of attachment fibers still remain 
embedded in the cementum. At no time was there any indication of degeneration 
or necrosis. 

The opinion that the inflammatory process destroys the fibers before the 
epithelium ean proliferate has become popular within the last few years. The 
basis of this theory is that there is a destruction of the fibers below the invading 
epithelium allowing the epithelium to move down. However, by serial section- 
ing of the tooth it is soon evident that the epithelial attachment does not pro- 
liferate equally around the tooth. The interpretation one observes depends upon 
the sections studied. If one area is observed with serial or thick sections, it is 
noticed that the deepest portion of the epithelial attachment will be free of 
inflammatory cells underneath it, whereas another section away from the 
deepest portion may show infiltration that has aceonipanied the epithelial pro- 
liferation at a lower level. 

The present study of the role of the epithelial attachment indicates that 
inflammatory processes and irritation stimulate the epithelium to proliferate 
rootward. The epithelium as it proliferates downward destroys the attachment 
fibers. The manner of destruction is at present not clear. Two factors may be 
in effect. The first, suggested by Wassermann, is that the proliferating epithelium 
has some lysing effect on the fibers, and the second may be the degeneration 
stages produced by pressure atrophy. Either factor causes a thinning out of the 
fibers, and a final tearing away from the cementum. Once the fibers have 
become detached, the inflammation then acts on the subepithelial tissue which 
finally leads to complete destruction of the area. 


Summary 


1. The role of the epithelial attachment in primary tooth resorption was 
studied in human and monkey jaws of different ages during the mixed denti- 
tional period using various differential stains. 

2. In the process of tooth resorption the epithelial attachment proliferates 
apically, destroying the attachment fibers either by a lytic or pressure effect, 
causing degeneration and detachment of the principal fibers. The fibers below 
the epithelium remain attached to the viable cementum. 

3. An inflammatory process accompanies the migrating epithelium, always 
being limited to the subepithelial area, and above the apical tip of the pro- 
liferating epithelium. 

4. This process continues until the epithelium has reached the resorbing 
area of tooth structure aiding in the final exfoliation of the tooth. 
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FREQUENCY OF NINHYDRIN STAINING IN THE ENAMEL SURFACES 
OF COMPLETELY UNERUPTED, UNDECALCIFIED HUMAN THIRD 
MOLARS IN RELATION TO THE PROBLEM OF CARIES 
SUSCEPTIBILITY* 





W. E. Hutton, Px.D., anp James NucKko.s, D.D.S., SAN FRANcIscO, CALIF. 





S POINTED out by Leicester, some controversy has developed in caries 
A research as to whether the protein of enamel may be a primary or only a 
secondary factor in determining the susceptibility of this tissue to decay. More 
recently, Sognnaes,? employing histologic methods in an examination of erupted 
teeth, concluded that organic tracts or lamellae develop by infiltration of saliva 
into eracks which occur in enamel as a result of functional stresses. He sug- 
gested that such lamellae represent a defense mechanism rather than increasing 
the susceptibility of enamel to caries. Because of the possibility that the instant 
of exposure of enamel to the oral environment may be the time of inception of 
caries in the surfaces of susceptible teeth, we felt that a preliminary study 
should be made of the occurrence of protein in the surfaces of completely un- 
erupted teeth. This study has been confined to completely unerupted third 
molars because of their greater availability. 

A simple investigation of the occurrence of protein in the surfaces of 
enamel does not necessarily indicate the nature of the particular type of protein 
which may be important in the caries process, As reviewed by Leicester,’ 
enamel protein is believed to be of a keratin nature; hence, it may be unavail- 
able to caries microorganisms. It is possible that enamel contains proteinaceous 
materials which are less resistant to enzymatic hydrolysis than is keratin. <A 
reagent indicating such substances would be more suitable, from the point of 
view of a study of caries etiology, than a general reaction which would not 
distinguish between keratin and other proteins. 


Methods and Results 


Of the various protein indicators available, ninhydrin reagent appears 
most nearly to meet our requirements. This reagent indicates the presence of 
lower molecular weight polypeptides, amino acids, and ammonia. Since am- 
monia may be present and might make results difficult to interpret, it was 
necessary to make a preliminary study of the concentration of this substance in 
enamel and of the sensitivity of the reagent to it. This was done by determining 
ammonia in samples of essentially pure, powdered enamel by a diffusion 
method,* on one hand, and by testing the reagent on plaster of Paris plaques 
containing various concentrations of ammonium chloride on the other hand. 


From the University of California College of Dentistry, Section of Oral Pathology. 
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The maximum concentration of ammonia observed in enamel was 4 mg. per 
eent, while the minimum concentration of ammonia indicated in plaster of 
Paris by the reagent was 50 mg. per cent. Because of the great diffusibility 
of ammonia and the very small likelihood of its concentration by adsorption in 
enamel, 4 mg. per cent was taken as a reasonable estimate of the maximum con- 
centration of this material under our experimental conditions. Therefore, am- 
monia may be disregarded in an interpretation of the results. In order to be 
certain that other substances would not interfere, the reagent was tested against 
purified keratin from human hair and against casein as a representative soluble 
protein. Both reactions were negative. Since, in enamel, there do not appear 
to be substances, other than ammonia or high molecular weight polypeptides, 
which might possibly interfere with the test, a positive ninhydrin reaction was 
taken as an indication of low molecular weight polypeptides and amino acids. 
Furthermore, ninhydrin reagent can be expected to have no demonstrable effect 
on the inorganic fraction of enamel. Thus, the substances it indicates are not 
combined with the mineral but are free and could be subjected to bacterial 
attack without prior decalcification. 

Seven unerupted third molars were collected within eight hours of ex- 
traction, washed, and stored at or below 0° C. until examined. Distilled water 
was used as a collecting, washing, and storing medium. Before testing, the 
crowns were separated from the roots with carborundum disks and the pulps, as 
well as some of the dentine, were removed by dental burs. The crowns were 
then immersed at 37° C. in the reagent (0.25 per cent triketohydrinden hydrate 
in water-saturated n-butanol) for periods of time ranging from two to three 
weeks. Subsequent to this treatment, the teeth were examined and the locations 
of any color present on the surface or in the pits and grooves of the enamel 
were noted. The teeth were then heated at 100° C. for five minutes to develop 
the stain, and then again examined. Only the color present after heating was 
considered to be significant. The locations of significant color reactions are 
shown by tooth surfaces in Table I. 


There are several things to be noted in Table I. The various regions of 
the surfaces are not stained with equal frequency. The color was observed 
principally in pits and grooves; smooth surfaces were much less frequently 
stained. The occlusal pits and grooves were not stained consistently; for ex- 
ample, those of Molar No. 7 were completely unstained, while two pits of Molar 
No. 1 were stained. The regions stained are those in which caries is believed 
most frequently to occur. Excepting the mesial surfaces, there are similar 
trends exhibited in the columns ‘‘ Fraction of Surfaces Stained’’ and ‘‘ Expected 
Incidence of Caries per Surface.’’ 

Parenthetically, it should be noted that the ninhydrin stain was not re- 
stricted to the surfaces but probably penetrated throughout the enamel, as was 
shown in two of three teeth which were cut into sections with separating disks. 
The stain was observed to have penetrated into the depths of the enamel in two 
of these specinmens. In all three teeth the dentinoenamel junction was colored 
more intensely than was the dentine, which was somewhat faintly stained. 





of 
Ve) 
+ 
re 


SUSCEPTIBILITY 


S 


~ 
“ 


CARI 





VPA WO1d, 





€10°0 


€t0'0 


FST'0 


9T0°0 


ccg'0 
»AOVANNS 

wad 
SaIavo Ao 
GONACIONI 
daLoddxa 


daNIVLS 


000°0 


€Flo 


982°0 


82F'0 


scs’0 
Saovua 
-uns do 

NOLLOVUd 


pari 
[BAISUIS puB 
®AOOIS [BION 


Aypeoong 
pty} [BALsury 


aA00l1s 


jensuryT 


re) 


dsno 
[eyueweddns 
JO opts 4Jayjte 
uo syid [jews Z 
paryy 

[BVALISUTH) BAIR 
yoBjUOD [BIVUE}0g 


yo 

uadyoIg SBA 
QOVFINS STIL, 

sjid pensury 
SNOTVMIOUB OMT, 


aaoois yenSury 


9 


‘ON UVIOW 


eA0013 
[BiqUuag 
yd 
ud yeisid [Iso 
¢ t 


eAooi3 
[B1jUaD 


ec 
G 





7 [83st 
anaes jensury 
va dl [Boong 
20.18 
qoRyU0d 
[etque}0g [Bisel 
yd yeysiq 
id. [eIseyy =: TesNJIVQ 
I | GaNINVXa 
aovauns 





qOvVs 





QS Wad SAVOY dO AONAGIONT GaLOadXo AHL ANV ‘daNIVLS SH9vANnAgS dO NOMWOVAT 
aHL ‘aquund0O DNINIVIG NIYGAHNIN HOINAY NI SUVIOJT GUIH], GALdQYaNY, ATALATAWOD dO SAOvaNng SNOMVA AHL AO SNOIDAY 


‘I a1avy, 











1454 W. E. HUTTON AND JAMES NUCKOLLS 


Discussion 


It must be pointed out that Hyatt’s* data (‘‘ Expected Incidence of Caries 
per Surface’’) are only rough approximations of the potential susceptibility 
to decay of third molars. There are at least two reasons why this is so: 

First, it is known that teeth continue to decay for many years after erup- 
tion.» ® Hyatt’s group of subjects were evenly distributed in age in the range 
17 to 25 years. The average age was only 21 years, or, in other words, the 
average third molar examined had a posteruptive age of only two years; hence, 
the teeth had not manifested their full potentiality for caries. 

Second, roentgenographie examinations were very infrequent in Hyatt’s 
study. Without the assistance of x-ray examination even well-advanced inter- 
proximal lesions of the enamel may be missed. With the assistance of the x-ray 
early interproximal lesions may still be overlooked.’ Therefore, the examination 
must have yielded a very low incidence of caries in the mesial surfaces of the 
third molars because many lesions could not be detected by the methods he 
employed. 

Since Hyatt’s data are low estimates of the potential susceptibility to decay, 
they must be used with some degree of caution. Recognizing that the estimates 
are somewhat low, the data for the ocelusal, buceal, lingual, and distal surfaces 
may be used to aproximate the empirical probability of caries in these surfaces. 
But, as previously pointed out, the data for the mesial surfaces are probably 
so far in error that they may be completely disregarded in comparisons of the 
type we wished to make, namely, comparison of the frequencies of staining with 
the expected frequencies of occurrence of caries. 

The similarity of trends in the columns ‘‘Fraction of Surfaces Stained’’ 
and ‘‘Expected Incidence of Occurrence of Caries’’ has been noted, That the 
data for the mesial surfaces are not comparable has also been noted. Since, 
with the mesial surfaces excluded, the trends in the two columns are quite 
similar, it may be of interest to test whether or not this similarity has any 
significance. Excepting the mesial surfaces, one may assume, as a tentative 
hypothesis, that the occurrence of stain is directly related to the expected in- 
cidence of caries. If this were so, the frequency of occurrence of stain might 
nearly coincide with the expected incidence of caries. The examination of this 
hypothesis by means of the chi-square test is not possible because of the ex- 
tremely low expected frequencies for the distal and lingual surfaces. To use 
this test would require 500 teeth of the type examined; and since such teeth 
are extracted in our clinic at the rate of only about 30 per year, the approach 
is not practicable. 

Two other methods have been employed to test the hypothesis in question. 
Since caries occurs almost invariably in certain regions of the tooth surface, 
it is possible to divide the tooth into potentially caries-susceptible regions and 
potentially nonearious regions. The potentially caries-susceptible regions in 
third molars are the occlusal pits and fissures, the groove between the mesial 
and distal cusps on the buccal surface, the potential contact area on the mesial 
surface, and the gingival third of the buccal and mesial surfaces. These regions 
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constituted not more than 40 per cent of the total surface area of the third 
molars examined. The probability of an accidental phenomenon on the surface 
of the enamel coinciding with a potentially carious area is thus for one tooth 
0.40. Exeept for Molar No. 6 which had two small lingual pits stained, the 
stain occurred only in such potentially earies-susceptible regions as were de- 
scribed previously herein. Since caries may occur in pits regardless of location, 
the seven teeth in question were stained only in potentially caries-susceptible 
areas, and the probability of this occurrence by chance alone is 1 x 10. This 
establishes the point that the coincidence of stain and potentially caries-sus- 
ceptible regions of the teeth does not appear to be accidental. 

To avoid the difficulty presented by inappropriateness of the chi-square 
test, an attempt was made directly to estimate the probability of a combined 
staining frequency* coinciding with one of the more probable expected fre- 
quencies of caries estimated from Hyatt’s* data. If the stain occurred on a 
tooth surface by chance alone, the occlusal, buccal, and lingual surfaces would 
offer eight possibilities apiece, ranging from no surfaces stained to all seven 
surfaces stained; while for the distal surfaces there would be only seven possi- 
bilities because one surface had been broken off. Thus there would be 7 x 8° 
or 3,584 different combined frequencies of staining possible. 

On the basis of binomial probability, one would expect in 99 per cent of 
samples of seven third molars either zero or one lesion in the distal and lingual 
surfaces; zero, one, two, or three lesions in the buccal surfaces; and two, three, 
four, five, six, or seven lesions in the occlusal surfaces. The number of possi- 
bilities of combined frequencies of caries is 2 x 2 x 4 x 6, or 96. The chance 
of coincidence of a combined staining frequency with one of the expected com- 
bined frequencies of occurrence of caries is 96/3,584, or 0.03. 

Since the combined frequency of staining we observed was the same as 
one of the expected combined frequencies of caries, it would seem that there 
is a significant similarity between the frequency of oceurrence of stain and 
the expected incidence of caries. 

The observation of ninhydrin stains on the smooth surfaces of some of the 
teeth examined poses a very interesting problem. From the developmental 
point of view there appear to be two possible types of explanation. First, the 
stains may bear no relation to caries; second, but no less valid, the gross develop- 
ment of enamel may not be understood sufficiently at the particular level of 
observation (unmagnified up to x 30 magnification) to predict its composition 
or its reaction to qualitative tests of the type in question. If the latter ex- 
planation is correct, it may reflect the fact that between the gross studies of 
composition of enamel by chemical methods and the histologic studies of its 
fine structure, there is a field which has been insufficiently explored. 

The data thus far collected support the idea that the substances represented 
by ninhydrin reagent occur not only in potentially caries-susceptible regions, 





- *The numbers of stained surfaces occurring in each set of surface is defined as a com- 
bined staining frequency; for example, we observed the following combination: 6 occlusal, 
2 buccal, 1 lingual, and no distal stains. 
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but with a frequency similar to that with which caries occurs. This suggests 
the possibility that these substances, conceivably as bacterial nutrients, may 
be related to the intrinsic susceptibility of third molars to decay. 


Summary 


Under our experimental conditions it is believed that a positive ninhydrin 
stain on the surface of completely unerupted, undecalcified human third 
molars indicates the presence of lower molecular weight polypeptides and 
amino acids. The positive stains appeared to occur to a significant extent 
in potentially caries-susceptible regions of the tooth surfaces (such as the 
occlusal surfaces). The stains also occurred with a frequency similar to one 
of those with which caries might have been expected to occur in these teeth 
if exposed to the oral environment. 
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AN EARLY CASE OF FACIAL HEMIATROPHY 





Martin A. Rusuton, M.D., F.D.S.R.C.S.( ENG. anp Eptn.), LONDON, ENGLAND 





HE recent literature on facial hemiatrophy has been summarized by 
Thoma (1950). The following case resembles several on record. 

The patient was a girl of 6 years. Her birth was normal and no forceps 
were used. Abnormality was first noticed at 3 years: she ‘‘spoke sideways’’ 
and blue veins were seen at the left side of the neck. There were no accidents; 
the child had measles at 10 months. No teeth had been removed, and no other 
members of the family had been similarly affected. Asymmetry of the face, 
particularly regarding the chin, was thought to have increased. Health and 
intelligence and masticatory function were good. 





Fig. 1. Fig. 2. 


Fig. 1.—Facial hemiatrophy in a girl of 6 years. Chin is deviated to the left and mouth 
has a crumpled appearance on that side. 


Fig. 2.—Arrows indicate smooth yellow patches of scleroderma. 


On examination the left side of the face below the eyes was seen to be 
smaller than the right and the chin deviated to the left, the total length of the 
mandible being about 1.5 em. shorter on that side (Figs. 1 and 2). The left 
side of the mouth had a crumpled appearance and slanted upward. There 
were blue veins visible in the left upper lip and two yellowish smooth patches 
on the skin, one below the inner canthus of the left eye and the other over the 
left zygomatic arch. Above the latter was an area in which the hairs were 
white. Dr. H. W. Barber, dermatologist to Guy’s Hospital, reported that the 
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skin patches could be regarded as the very superficial form of scleroderma. 
Very faintly pigmented skin, probably with very slight atrophy, could be 
recognized extending down the cheek to below the lower jaw. The atrophy 
of subcutaneous fat, muscle, and bone, however, was more important. 


The condition of the jaws and teeth was as shown in Figs. 3, 4, and 5. 





Fig. 4. 


Fig. 3.—Radiograph of left side of mandible showing slender bone, absence of angular 


prominence, and retarded eruption and formation of first molar. 
Fig. 4.—Radiograph of normal right side of mandible for comparison with Fig. 3. 


Mandible.—The left side both in body and in ramus was shorter than the 
normal right side, so that the jaw was both deviated and tilted. The left side 
was more slender in all its parts and the angular prominence was absent so 
that there was a gentle continuous curve from the condyle to the chin. The 
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left condyle moved forward less on opening the mouth but movement of the 
jaw was free. 


Maxilla.—The left side of the maxilla was less developed than the right, 
especially in its vertical dimension, and the floor of the nose was situated at 
a higher level on that side. Owing to the retarded growth of the upper jaw, 
the level of the upper teeth, instead of being approximately horizontal, ran 
upward to the left from the midline. 


Teeth.—The dentition on the right was normal for the age but on the left 
it was generally retarded both in eruption and in calcification to the extent of 
about one year. Thus the first permanent molars were erupted and almost 
complete on the right but unerupted and incomplete on the left in both jaws. 
A similar retardation of eruption in both jaws on the affected side was noted 
by Schneider (1949) in a boy of 13 years. In the present case the retarda- 
tion in dental development affected the teeth at the posterior part of the arch 
more than those nearer the midline, and the lower incisors were of equal de- 
velopment and eruption on the two sides. 





Fig. 5.—Anterior teeth showing retarded development of alveolar processes on the left. 


The general picture of the hard tissues was thus a retardation of develop- 
ment without much distortion of the normal pattern except regarding the ab- 
sence of the prominence at the angle. Whether the latter should be regarded 
as secondary to the muscular atrophy or not is arguable. The evidence seems 
to be against this being the sole cause, because in ankylosis of the temporo- 
mandibular joint following early injury to the condyle the apposition of bone 
at the angle of the jaw is not prevented, and in comparison with the dimin- 
ished growth of the rest of the jaw on the same side the angle is even rela- 
tively prominent. In the present case there was not only diminished condylar 
growth but also diminished subperiosteal bone apposition at all sites on the 
affected side, and it seems more probable that this is directly due to the same 
cause as the muscular, subcutaneous, and cutaneous atrophy. In Schneider’s 
ease, which was similar to the present one in so many respects but which 
started later (seven years) and became more severe, there was no deficiency 
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in the angular prominence of the mandible on the affected side. The fact that 
tooth formation was retarded in the maxilla as well as the mandible shows that 
failure of vertical growth of the maxilla is not likely to have been secondary 
to retarded growth of the mandibular ascending ramus, but was part of the 
primary effects. 
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THE PERMEABILITY OF THE DENTINE TO P,, USING THE 
DIRECT TISSUE RADIOAUTOGRAPHY TECHNIQUE 





Noe, D. Martin, M.D.S., SypNEyY, AUSTRALIA 





Introduction 


'g 1948 Amler' reported that the treatment of the dentine with commonly used 
medicaments increased the permeability of the dentine to radioactive phos- 
phorus in the form of Na,HPO,. These medicaments, phenol, phenol and al- 
cohol, fluorine, silver nitrate and eugenol, and cavity varnish have been used 
extensively in dental practice for the purpose of sealing the dentine and ren- 
dering it less permeable to bacterial invasion and external stimuli which may 
endanger the vitality of the pulp. 

These substances supposedly had their effect by coagulating the dental 
lymph and thus sealing the tubules, but it would appear that the shrinkage of 
the contents of the tubules caused the increase in permeability to P;.. A more 
effective method of sealing the tubules would be by the precipitation of an in- 
organie barrier over the exposed ends of the tubules. This was suggested by 
the investigation of Souder and Schoonover? who studied the remineralization 
of the dentine in vitro with fluoride solutions followed by treatment with soluble 
calcium salts, a method which has been advocated for clinical use in the de- 
sensitizing of sensitive areas on the necks of teeth by Martin.? The mechanism 
of this treatment appears to be that calcium fluoride is precipitated in the dental 
tubules and on the dentine surface and thus reduces the permeability and the 
sensitivity. 

A similar reaction is that of the precipitation of zine ferrocyanide from 
zine chloride and potassium ferrocyanide for the impregnation of the enamel 
and dentine, as suggested by Gottlieb‘ for caries prophylaxis and desensitization 
of the dentine. Accordingly, in this study in addition to the medicaments used 
by Amler,’ sodium fluoride and caleium chloride, and zine chloride and po- 
tassium ferrocyanide were used. 


Method 


Extracted teeth were used in this study, as Bevelander and Amler*® showed 
that P,. absorption is in the same relative order in vivo and in vitro. Cavities 
were prepared in the mesial and distal aspects of selected noncarious anterior 
teeth, each cavity being made approximately the same depth and extended into 
the dentine. The cavity in the mesial aspect of the tooth was used as a control 
and the distal cavity treated with the medicament. 

The following medicaments were used to treat the floors of the cavities: 
phenol, aleohol, cavity varnish, silver nitrate followed by eugenol, sodium 
fluoride, 2 per cent solution, sodium fluoride, 2 per cent, followed by calcium 
chloride, 2 per cent, zine chloride 40 per cent, zine chloride, 40 per cent, fol- 
lowed by potassium ferrocyanide, 20 per cent. Zine phosphate cement was also 
used as a cavity liner. 

From the Department of Preventive Dentistry, University of Sydney. 
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Into each cavity 0.02 ml. of P;, solution of NaH,PO, was introduced and 
absorbed by a small cotton pledget and sealed in the cavity with amalgam. The 
specifie activity of the solution sealed in each cavity was 30 pc. After twenty- 
four hours ground sections of the teeth were prepared and radioautographs 
made. 

The method previously used for making radioautographs as described by 
Amler' and Wainwright and Lemoine® was to place the radioactive tooth section 
on high speed dental x-ray film; after exposure for a suitable period determined 
by the radioactivity of the section the film was developed, and the penetration 
of the isotope was shown by comparison of the film with the tooth section. 





However, another method which provides a direct viewing of the isotope 
penetration and allows microscopic examination of the radioautograph was 


used in this study.’ In this technique the tooth section is covered with a very 
fine grain stripping film emulsion (Kodak, London), which remains perma- 
nently in contact with the tooth and is exposed to the radiation of the absorbed 
isotope. After exposure proportional to the degree of radioactivity of the sec- 
tion (about twenty-four hours), the emulsion is developed still in contact with 
the tooth section. It will be seen (Fig. 1) that this method permits the direct 
viewing of the isotope penetration in relation to detailed tooth structure. 
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Observations 


The ‘findings of Amlert were confirmed, namely, that the penetration of 
P.. was greater in the dentine treated with the medicaments than in the control 
cavities. In only two series of teeth was the penetration of the isotope pre- 
vented by the treatments: (a) those lined with zine phosphate cement and (b) 
those in which the application of sodium fluoride was followed by the solution 
of calcium chloride. 

The precipitate of zine ferrocyanide was not effective in decreasing the 
permeability of the dentine. 

In the specimen shown in Fig. 1 where the cavity had been treated with 
sodium fluoride only there was diffuse penetration of the dentine. However, 
when the sodium fluoride was followed by calcium chloride to precipitate cal- 
cium fluoride, the floor of the cavity was sharply demarcated and there was an 
effective decrease in the dentine permeability (Fig. 2). 

Discussion 

The precipitation of calcium fluoride on the dentinal surface would seem 
to be the most effective means of reducing dentine permeability, indicating that 
the desensitizing action of fluorides is due to a reduction of dentinal perme- 
ability. 

It would appear that the use of sodium fluoride followed by calcium 
chloride should consequently be most effective in the treatment of hypersensitive 
dentine; otherwise the calcium ions necessary for the precipitation of calcium 
fluoride would have to be supplied from the saliva, a process which is slower 
and less likely to produce a complete precipitation. The impermeability of the 
calcium fluoride layer suggests that such a layer may be suitable for lining the 
floor of cavities, provided that the short duration of the application of sodium 
fluoride to freshly cut dentine has no deleterious effects on the pulp. 

The failure of the precipitate of zine ferrocyanide to alter the permeability 
of the dentine indicates that technique of impregnation for desensitizing dentine 
advocated by Gottlieb‘ is not due to this effect ; it is reasonable to conclude that 
the effect on enamel permeability would be similar, which hypothesis would 
support the clinical findings of Ast, Bushel, and Chase,® who observed no re- 
duction in the number of newly carious tooth surfaces following the use of the 
Gottlieb impregnation technique for caries control. 


Summary and Conclusions 


Zine phosphate cement and a precipitated layer of calcium fluoride were 
the only substances which rendered the dentine impermeable to Psp. 

The use of a composite radioautograph and tooth section, ‘‘direct tissue 
radioautography,’’ gives a direct viewing of isotope penetration and allows 
more aecurate interpretation of the extent of isotope diffusion in relation to 
tooth structure. 

The possibility of sealing the dentinal tubules by the precipitation of 
calcium fluoride and its relation to the mechanism of fluoride desensitization of 
exposed dentine is discussed. 
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SALIVA VISCOSITY MEASUREMENTS 


Y. Ericsson, Opont. Dr., AND L. STJERNSTROM, L.D.S., STOCKHOLM, SWEDEN 


HE significance in odontology of the viscosity of the saliva has been 

pointed out on a number of occasions. High viscosity influences not only 
the liquid flow but also the diffusion: for the majority of the substances 
tested, the diffusion coefficient is inversely proportional to the viscosity of the 
medium (Jacobs, 1935). It has been suggested that high viscosity of the 
saliva promotes carious dissolution by decreasing the rate of flow and dif- 
fusion, and that it is responsible, through the same mechanism, for an in- 
crease in the precipitation of caleulus. Increased retention of adhesion pros- 
theses has also been attributed to high viscosity. Actual investigations of the 
correlation between the viscosity of the saliva and the factors mentioned are, 
however, few in number. 

Pickerill (1912) conducted qualitative observations coneerning a rela- 
tionship betwen high mucin content—the viscous component of the saliva— 
and high earies incidence. 

Mdller in 1928 examined rest saliva of 225 children 4 to 15 years of age 
and found an average relative viscosity of 1.9, taking water as unity. Chil- 
dren with high earies incidence showed higher average viscosity than the 
earies-resistant. Mdller used the Hess viscometer, which is described later in 
this article. 

Ostlund (1947), using Ostwald’s viscometer, determined the viscosity of 
filtered saliva of 9 subjects. The more viscous of these salivas indicated no 
increased prosthesis retention in a model experiment, rather the opposite 
tendency suggesting itself. 

Rathje and Fréhlich (1949) studied the connection between caries in- 
cidence and the saliva’s viscosity and rate of secretion. The viscosity was 
evidently determined with a viscometer of the Ostwald type. The authors 
made the following observation: ‘‘It is a familiar fact that the viscosity of 
the saliva decreases on stirring and hence during its determination lower 
values will be obtained on repeating the measurements. The values stated 
have been obtained from the first viscosity measurement.’’ Rathje and Froh- 
lich found that the viscosity decreases with the rate of secretion and that the 
earies incidence exhibits parallelism with the viscosity of the rest saliva. 


Original Investigation 


The original purpose of this investigation, which was entered upon with- 
out knowledge of the greater part of the literature cited, was to establish 
whether there actually existed that relationship between the viscosity of the 


; From the Department of Operative Dentistry of the State Dental College (Head Pro- 
fessor Gésta Westin). 

This investigation forms part of coordinated work on dental caries sponsored by the 
Swedish Medical Research Council through its Subcommittee for Caries Research. 
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saliva and the incidence of caries which clinical observations seemed to sug- 
gest. Measurements were first performed with the Ostwald viscometer (Ost- 
wald and Luther, 1943), which functions on the principle of a comparison be- 
tween the time of flow of the test liquid through a vertical capillary and the 
time for a similar volume of water to flow through the same capillary. Cer- 
tain modifications of this viscometer which aimed at preventing the formation 
of air bubbles were also used. 
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Fig. 1.—Sketch of the Hess viscometer. 


In the very first test it was observed that the viscosity of freshly secreted 
saliva sank rapidly and uniformly. The long flow periods required for the 
saliva are a distinct disadvantage of the Ostwald viscometer in cases in which 
the viscosity changes rapidly during the course of the determination. In the 
following experiments, therefore, a viscometer has been used which was con- 
structed on the lines evolved by Hess (1906, 1907), who, in the same articles, 
described the theoretical basis of this instrument. Fig. 1 is a sketch of the 
apparatus. Two horizontally mounted glass tubes each have an end section, 
A and A,, 15 em. in length and 4 mm. internal diameter, a central part 10 em. 
long and 0.5 mm. internal diameter, and the other end 30 em. in length and 2 
mm. internal diameter. These ends are connected through a three-way tap 
(B) with a small rubber balloon (C) with vent (D). Into the end (A) there is 
introduced with a pipette at least 1 ml. saliva which has been run through 
a platinum strainer with 0.4 mm. holes to remove any coarser particles. Into 
the tube end (A,) a corresponding amount of distilled water is pipetted. The 
two liquid meniseuses are drawn in turn through the capillary to the zero marks 
on the two seales EF and E,;. Thereafter suction is applied simultaneously to 
each tube by means of the rubber balloon, until the water reaches a given 
mark, say 25 em. If the saliva in the other tube has at that moment reached the 
9.7 em. mark, then the relative viscosity is 25/9.7, provided the two tubes are 
absolutely alike; otherwise a correction factor must be found by drawing 
water through both tubes simultaneously. Small variations in room tempera- 
ture have little effect on this viscosity determination (Hess, 1907). After the 
liquid columns have been driven back again with the balloon, the viscometer 
is ready for further determinations. 
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Method 


The viscometer described was used in the following experiments. The 
suction pressure was between 40 and 60 em. H,O, the flow then occupying less 
than ten seconds. 

With this pressure the Hagen-Poiseuille viscosity law should hold fairly 
well for this apparatus. With higher pressure disturbances arise through 
turbulent flow; with the lowest pressures disturbances arise through the 
‘“‘structure viseosity.’’ This structure viscosity is due to the occurrence of 
colloids or still coarser dispersed phases, especially those of fibrillar or reticu- 
lar structure, which give rise to abnormally high values of the viscosity at low 
pressures. Hoepfner (1943) described structural viscosity in human saliva. 

Correction factors for two tubes used for saliva were calculated from 10 
successive determinations with distilled water and with 25 em. water columns 
in the control tube. The results are given in Table I. All measurements were 
performed at room temperature and after moistening the glass wall with the 
appropriate liquid. 























TABLE I 
TUBE C TUBE D 
23.5 23.8 
23.5 23.8 
23.4 23.9 
23.4 23.8 
23.3 23.8 
23.3 23.8 
23.3 23.7 
23.3 23.8 
23.3 23.8 
23.2 23.8 
M 23.4 23.8 
o +0.11 +0.04 





The requisite amount of saliva for the determination having been col- 
lected, at least half an hour after the most recent meal, the time was noted ; 
all measuring times were reckoned from this time. The following series of 
determinations were performed: 

1. Mixed rest saliva (= parotid + mandibular saliva); 11 tests on dif- 
ferent subjects. 

2. Mixed saliva, stimulated by paraffin chewing, from some of the same 
subjects. 

3. Mixed rest saliva, double portions divided into two, one of them be- 
ing filtered through ordinary filter paper under slight pressure; simultaneous 
determinations on both fractions. 

4. Pure mandibular saliva (= the pooled secretion of submandibular 
and sublingual glands); collected by suction directly at the gland orifice. 
The parotid saliva was eliminated by carefully rinsing the mouth with water 
before taking the sample and then isolating the parotid papillae with rubber 
cups (Gore, 1938) or by tamponing firmly with cellulose wads. 

5. Pure mandibular saliva; double portions; the viscosity development 
of one of these was measured after careful mixture with one-half volume pure 
parotid saliva from the same subject (collected by Gore’s rubber cups si- 
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multaneously with the mandibular saliva); as a comparison the viscosity 
development of the other portion was determined after mixing water in the 
same proportion. In some experiments the mandibular saliva was mixed in- 
stead with one-half volume 1 per cent solution of malt-a-amylase. 

The experiments with pure mandibular saliva and with mandibular saliva 
with addition of parotid saliva or a-amylase solution were performed in view 
of information from Gore (1935) and Cavalli (1940). Cavalli stated that 
parotid saliva contains an enzyme which splits the mucin of mandibular saliva 
and thus reduces its viscosity and raises its content of reducing substances. 

Gore stated that parotid amylase has this effect. It is well known that 
amylase is the dominating enzyme of parotid saliva and practically identical in 
its action with a-amylase from other sources. 

6. Pure mandibular saliva, mixed with a similar volume of a suspension 
of oral bacteria in physiological salt solution. The suspension was prepared in 
the following way. A known volume of mixed saliva from the same person 
was centrifuged, the sediment washed repeatedly with physiological salt solu- 
tion, and finally suspended in half of the original volume. On mixing with an 
equal amount of pure mandibular saliva the concentration of cells (not only 
bacteria) was again about the same as in the mixed saliva. 

The last-mentioned experiment was performed as a result of a report of 
Rogers (1948): on incubation of saliva, N-acetylglucosamine, evidently from 
the mucin, is liberated, due to the cell elements in the saliva and not to enzymes 
in the pure secretion. 

7. Pure mandibular saliva was mixed with M/100 ascorbic acid solution 
in the proportion of 2:1. 

8. 1 ml. pure mandibular saliva + 0.5 ml. M/100 ascorbic acid solution 
+1 drop 1 per cent H.0.. 

9. 1.5 ml. pure mandibular saliva + 1 drop 3 per cent H,0O.. 

10. 1 ml. pure mandibular saliva + 0.5 ml. M/100 aseorbie acid + 1 drop 
1 per cent CuSO,. 

Experiments 7-10 were performed as a result of information in the litera- 
ture which stated that reducing substances, and in particular ascorbic acid, 
on oxidation reduce the viscosity of different polysaccharides; more will be 
said of this in the Discussion. 


Results 


1. Of this series, those values measured five, thirty, sixty, and one hundred 
eighty minutes after secretion are given in Table IJ. Two typical curves are 
shown in Fig. 2 where the abscissae give the times after taking samples, and the 
ordinates the lengths of the saliva column: the same symbols are used in all 
the subsequent figures. In each case the flow volume increased with time, 
indicating a decreasing viscosity, the change occurring most rapidly immedi- 
ately after taking the sample. 

2. Saliva stimulated by chewing showed consistently lower initial vis- 
cosity (greater flow volume) and less change than with rest saliva. 
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TABLE II 
a ____ SALIVA COLUMN IN CM. AFTER: 

SUBJECT 5’ _ 30’ | 60’ 180’ 
I. K. 3.5 | .. | sa | _ 
B..J. 16.0 17.7 18.7 19.1 
U. J. 7.4 10.5 11.0 12.3 
oe A 8.4 11.8 12.7 14.9 
H. 8. 10.3 12.7 14.4 16.2 
L. 8. 11.0 11.1 12.3 14.4 
i. Ee 10.8 13.5 14.3 15.8 
G. E. 13.0 15.6 16.9 18.2 
E. A. H. 12.6 13.6 14,2 15.3 
ca 2s 8.6 10.1 11.6 13.9 
G. A. 17.7 19.0 20.1 20.2 
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Fig. 2.—Mixed rest saliva. Subjects G. E. and I. K., Table II. X, After 555 min.; Y, after 
1,060 min. 


3. Typical curves from simultaneous determinations of filtered and un- 
filtered saliva are shown in Fig. 3. Determinations with filtered fractions 
were begun somewhat later than with the unfiltered on account of the pro- 
tracted filtering time. It appears that the viscous component was retained on 
the filter, so that the viscosity of the filtered fraction was close to that of the 
water and remained practically unchanged over several hours. The viscosity 
of the unfiltered fraction decreased still further in the same period. 

4. Pure mandibular saliva showed a varying viscosity development, as 
ean be seen from the three typical curves in Fig. 4. Results of type 1 or 2, 

e., slow or no decrease in viscosity, were most common in the experiments 
performed. 
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Fig. 3.—The effect of filtering on the viscosity of the saliva. Upper curve, filtered; lower 
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Fig. 4.—Pure mandibular saliva from 3 subjects. 











SALIVA VISCOSITY MEASUREMENTS 1471 


5. Neither parotid saliva nor amylase solution had any apparent effect on 
the viscosity development in the mandibular saliva, as is seen from the typical 
curves in Figs. 5 and 6. 

6. Suspensions of oral bacteria and other cell elements of the saliva had 
no obvious influence on the viscosity development; see curves in Fig. 7. 

7. Aseorbie acid alone had no definite effect on the viscosity development ; 
curves of the same type as in Fig. 7. 
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Fig. 5.—Mandibular saliva, extraorally mixed with parotid saliva (--------- ), compared with the 
same mandibular saliva, mixed with water in the sme proportion ( ). 
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Fig. 6.—Mandibular saliva, mixed with a-amylase solution (0), compared with the same mandib- 


ular saliva, mixed with water in the same proportion. (¢). 
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53 
30 60 90 min. 
Fig. 7.—Mandibular saliva plus suspension of saliva cells (----- ) Comparison: the same 





saliva plus water ( ). X and Y = after 1,005 minutes. 


8. Aseorbie acid plus hydrogen peroxide strongly reduced the viscosity ; 
typical curves in Fig. 8. 

9. Hydrogen peroxide alone did not affect the viscosity; curves of the 
same type as in Fig. 7. 

10. Ascorbie acid plus copper ions considerably reduced the viscosity. In 
several cases the reduction in viscosity occurred almost instantaneously. See 
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Fig. 9 where the measurements were first performed after addition of asecrbic 
acid alone, and again five minutes later after addition of 1 drop of the cop- 
per sulfate solution. 
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Fig. 8. Fig. 9. 
Fig. 8.—Mandibular saliva plus ascorbic acid plus H2O2 (¢). Comparison: the same saliva 
plus water (0) 
Dashed line marks the addition 


Fig. 9.—Mandibul ar saliva plus ascorbic acid solution. 
of 1 drop of 1 per cent copper sulfate solution. 


Discussion 


In addition to the authors mentioned (Cavalli and Rathje and Frohlich) 
and ourselves, reduction in the viscosity of the saliva has been observed by 
Rogers (personal communication, 1951). It can, furthermore, be read from 
the curves of Hoepfner (loc. cit.), but is not mentioned by this author. 

All evidence points to the fact that the reduction in viscosity is due to 
splitting of the mucin. The chemical constitution of this glycoproteid is not 
clear, but it has been confirmed that it contains considerable quantities of 
acetylglucosamine (Blix, Oldfeldt, and Karlberg, 1935; Blix, 1936). Rogers 
(1948) showed that N-acetylglucosamine accumulates in incubated saliva if 
the further cleavage of the compound by the bacteria is prevented. The same 
author has thus shown that streptococci consume N-acetylglucosamine with 
the formation of ammonia, lactate, and volatile acid. It is interesting to com- 
pare Rogers’s results with the observations of Clark and Carter (1927), that 
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both earbon dioxide and ammonia are formed in saliva maintained at room 
temperature, according to these authors, by enzymatic action and not through 
the bacteria of the saliva. It is also worth observing that Clark and Carter 
found the most pronounced development of carbonic acid in the most viscous 
salivas and then during the first two hours after taking the samples. If the 
development of carbonic acid is due to further splitting of liberated acetyl- 
glucosamine, this agrees well with the rapid initial reduction of viscosity in 
mucin-rich saliva. 

Robertson, Ropes, and Bauer (1939, 1941) found that ascorbie acid on 
oxidation splits mucins of both epithelial and mesothelial origin, chondroitin 
sulfurie acid, pectins and starch, all substances containing polysaccharide 
groups. The presence of cupric ions seems to bring about auto-oxidation of 
the ascorbie acid with simultaneous formation of hydrogen peroxide. Robert- 
son and collaborators found the presence of hydrogen peroxide necessary for 
the effect mentioned since ascorbic acid plus Cu** had no effect on mucin in 
the presence of catalase which destroys the hydrogen peroxide on its forma- 
tion. Completely oxidized ascorbie acid had no effect either. Skanse and 
Sundblad (1943) found the same splitting effect of ascorbie acid plus H,O, on 
hyaluronie acid, heparin, and cellulose. These authors found a positive effect 
also with ascorbie acid alone, as with hydrogen peroxide and other oxidizing 
agents alone; the inhibitory effect of catalase they could not bear out. Hale 
(1944) confirmed that reducing agents in the presence of molecular oxygen 
decreased the viscosity of hyaluronic acid and polysaccharides and that this 
effect was greatly increased by Cu** ions. 

As far as the original saliva is concerned the results offered here confirm 
the effect of ascorbie acid in the presence of hydrogen peroxide or cupric 
ions. A elinical significance of this is not excluded since vitamin C is known 
to oceur in the saliva (Stuteville, 1935; Zimmet and Dubois-Ferriére, 1937). 
Concerning a possible effect of some substance in the parotid saliva, greater 
uncertainty prevails. It is, however, to be noted that none of the mixed salivas 
examined but several mandibular salivas showed stable viscosity. 

The investigation shows that determinations of the viscosity of saliva are 
of little value unless exact times between secretion and measurement are 
stated. 

It is also of interest to compare the saliva viscosity change and mucin 
cleavage with the changes in the saliva content of the group antigens. The 
mandibular saliva of most human beings shows high A and B contents in par- 
ticular (Hartmann, 1941). Parotid saliva is practically free, at least from A 
which is secreted by the mucous cells of the mandibular glands, and which 
is precipitated on preparation together with the mucin, having a similar chem- 
ical composition to it (Rex-Kiss, 1943). The antigen titer decreases rapidly in 
a saliva sample, and after twenty hours’ incubation it has as a rule com- 
pletely disappeared (Schiff and Weiler, 1931). The parallel with salivary 
mucin is obvious. A-antigen from other sources (ox and pig stomachs) has 
further been shown to contain a considerable quantity of acetylglucosamine 
and has, on enzymatic splitting, a strongly decreased viscosity (Jorpes and 
Thaning, 1945; Morgan, 1946). 
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Summary 


The viscosity of the saliva was investigated using a Hess viscometer. The 
viscosity of mixed saliva regularly sank rapidly after secretion. Pure man- 
dibular saliva often showed greater stability. No certain influence on the vis- 
eosity was found with a-amylase or suspensions of salivary bacteria. The 
viscosity was rapidly reduced by ascorbic acid in the presence of hydrogen 
peroxide or traces of cupric ions. Parallels are pointed out with the viscosity 
reduction of various polysaccharides and with the disappearance of the group 
antigens of the saliva. 
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Professional News Items 





The Third Mid-Atlantic States Seminar in Oral Medicine 


The Postgraduate Courses of the School of Dentistry of the University of Pennsyl- 
vania is offering the Third Mid-Atlantic States Seminar in Oral Medicine at Skytop Club 
in Pennsylvania’s famous Pocono Mountains, on May 11 to 16, 1952. The general theme 
of the third seminar is concerned with the anatomy, function, and efficiency of the mastica- 
tory apparatus and the application of this knowledge to clinical problems. An authorita- 
tive Faculty has been selected and the contribution of each participant has been integrated 
for the most effective presentation. 

The clinicians include Dr. Oscar V. Batson on an anatomic review of the muscles of 
mastication and the temporomandibular joint; Dr. William Branstad on diagnosis and treat- 
ment of minor abormalities of the temporomandibular joint; Dr. Henry M. Goldman on 
application of the knowledge of abnormalities of the chewing apparatus as a cause of 
periodontal disease; Dr. Ernest R. Granger on recording condylar path and centric rela- 
tion; the significance of this information in restorative and prosthetic dentistry; Dr. 
Richard S. Manly on the efficiency of the chewing apparatus; and Dr. Robert E. Moyers on 
relation of abnormalities of the chewing apparatus to orthodontic problems. 

Attendance for participation is limited to members in good standing of the A.D.A., 
A.M.A., or similar or comparable groups. The fee for this seminar, including registration, 
lodging, and meals for five days is $250. Veterans who can furnish a satisfactory Certificate 
of Eligibility and Entitlement will receive a credit of $150 toward the total fee. Enroll- 
ment is limited. Applications will be accepted in the order they are received. 

For further information write Dr. Lester W. Burket, Director, Postgraduate Courses, 
School of Dentistry, University of Pennsylvania, 4001 Spruce St., Philadelphia 4, Pa. 





Dental Division, Army Medical Service Graduate School 


The Dental Division, Army Medical Service Graduate School, will be host to Com- 
mittees on Classification and Nomenclature of Periodontal Disease of the American Acad- 
emy of Periodontology and the American Academy of Oral Pathology. The two committees 
working on the same problem will meet in separate and joint sessions on October 7 and 8 
at Walter Reed Army Medical Center. Colonel Joseph L. Bernier, DC, Chief, Registry of 
Dental and Oral Pathology, Armed Forces Institute of Pathology, is General Chairman 
and will preside at general sessions. 

Major General George E. Armstrong, MC, Surgeon General of the Army, assisted by 
Mrs. Neal A. Harper, pinned stars on the shoulders of Brigadier General Neal A. Harper, 
DC, on Sept. 19, 1951, in the office of Major General Paul H. Streit, MC, Commanding 
General, Walter Reed Army Medical Center. General Armstrong paid compliment to the 
newly created General by commenting on his achievements as a dental officer. 

General Harper is a graduate of the School of Dentistry, St. Louis University, and 
in addition to his dental degree has had the degrees of LL.B., LL.M., M.P.L., B.A., and 
M.S. conferred upon him. He is also a graduate of the Dewey School of Orthodontia, the 
Medical Field Service School (Advanced Course), the Army Dental School (Advanced 
Course) Command and General Staff College. General Harper served as Director of the 
Department of Dental Field Service, Medical Field Service School, Carlisle Barracks, as 
Staff Officer, Headquarters Third Army, Chief of Dental Service, 98th General Hospital, 
European Command, and is currently Chief of Dental Service, Walter Reed Army Hos- 
pital. General and Mrs. Harper have one daughter, a bacteriologist at the Army Medical 
Service Graduate School, and three sons all of whom are on active duty in the Army. 
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A number of dental officers assigned to Walter Reed Army Medical Center will par- 
ticipate in the activities of the American Dental Association during the Ninety-Second 
Annual Session of the association being held in Washington, D. C., October 15-18. 

Brigadier General Oscar P. Snyder, DC, Director of Dental Activities, Walter Reed 
Army Medical Center, will preside and speak at a luncheon honoring Dr. Homer C. Brown, 
the oldest living past president of the Association, on October 15. 

A fiftieth anniversary luncheon honoring the United States Army Dental Corps, The 
National Bureau of Standards, and the Georgetown University School of Dentistry will be 
held on October 16. 

Walter Reed Army Medical Center is one of the locations to be visited by members 
of the American Dental Association on October 15 when on a tour of Federal Government 
Dental Agencies. 

Dental officers will participate in memorial services at the Tomb of the Unknown 
Soldier in Arlington National Cemetery on October 16. 

Participating in the scientific program, Colonel Lynn C. Dirksen, DC, Commanding 
Officer, Central Dental Laboratory, Walter Reed Army Medical Center, will be a discusser 
in a symposium on plastic teeth. 

Brigadier General Neal A. 7 DC, Chief of Dental Service, Walter Reed Army 
Hospital, has been appointed to represent the Army as a delegate in the House of Dele- 
gates of the American Dental Association. Colonel John S. Oartel, DC, Assistant Director, 
Dental Division, Army Medical Service Graduate School, has been elected as a delegate of 
the Pennsylvania State Dental Society of which he is a former president. 


JOHN 8. OARTEL, 
Colonel, DC, 
Assistant Director, 
Dental Division. 





New York University College of Dentistry Extensive Courses 
in Periodontia and Oral Medicine 


The Periodontia Department of New York University College of Dentistry offers a 
one-year full-time and a two-year half-time course in periodontia and oral medicine which 
include adequate training in all phases of the subject including ample practical application. 

Those interested may apply to the Chairman of the Postgraduate Division, New York 
University College of Dentistry. 209 East 23rd St., New York 10, N. Y. 





American Dental Association 


The 1951-1952 campaign for contributions to the American Dental Association Relief 
Fund was officially launched throughout the nation on October 15 with the mailing of the 
A.D.A. Relief Seals to all members of the dental profession. 

Because of the increasing amount of relief which must be provided for needy dentists, 
the A.D.A. Council on Relief is asking every dentist to be even more generous this year in his 
contribution to the Relief Fund. 

Each contribution will be utilized to help those dentists who, because of illness or other 
unforeseen disaster, are unable to provide the bare necessities for their families and themselves. 

This year, more than ever, the generosity of the dental profession is needed, Dr. LeRoy 
M. Ennis, Association president, declared as he asked the help of every member of the A.D.A. 
in making this year’s fund drive a success. 
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ATROPHY OF THE MANDIBLE 


Kurt H. THoma, D.M.D.,* ann Dante, J. HoLitanp, D.M.D.,** Boston, Mass. 


F Mesaacie! of bones, unassociated with infection or unrelated to the gross 
metabolic diseases, such as hyperparathyroidism, or to the various skeletal 
diseases causing osteoporosis, is still encompassed by mysterious factors. 


Clinical Findings 


Affiliated with extensive mandibular atrophy is a typical facial appearance 
of a prominent nose and chin accentuated by loss of buccal contours and 
drawn-in lips. In addition to the loss of the supporting bony framework, there 
is usually a decrease in the vertical dimension of the lower part of the face. 
These account for the sagged-in or pinched expression. 

Extreme atrophy of the alveolar process makes the construction of fune- 
tional dentures difficult and the wearing of them almost impossible. The patient 
may find that formerly well-fitting dentures become loose, and the constant 
irritation of the flanges may cause the common soft tissue reactions known as 
areolar hyperplasia. This type of jaw atrophy and its allied gingival complica- 
tions is seen most frequently in postmenopausal women but is not uncommon in 
men past the age of 60. 

It is interesting that in many of the edentulous jaws the atrophic mandible 
presents an alveolar groove instead of an alveolar ridge, giving evidence of 
greater destruction of the interdental bone than of the external and internal 
cortex of the jaw. In extreme cases, we have noticed that the mental nerve 
emerges from this groove rather than at the side of the remaining base of the 
jaw. This observation has been recorded also by Weinmann and Sicher (1947), 
who showed a skull with the mandibular canal exposed over a considerable 
distance, as illustrated by Fig. 114 of their book. In the maxilla, the atrophy 
may also cause extensive resorption. Weinmann and Sicher showed a skull 
(their Fig. 113) with resorption of the floor of the maxillary sinus causing a 
perforation which occurred beneath the mucosa. Case 3 in this article showed 
similar resorption including the tuberosity (Fig. 9). 

Pain may be a major factor in extreme atrophy and is generally associated 
with the wearing of a denture. If the extent of the atrophy in the mandible 
is as great as described, the denture may cause pressure on the mental nerve. 
When the mandibular canal is exposed, being covered only by the gingiva, 
pressure may be exerted directly on the inferior alveolar nerve or its mental 
branch emerging from the open alveolar surface of the bone. 

*Professor of Oral Surgery, Emeritus, Harvard University; Board of Consultation, 


Massachusetts General Hospital; Oral Surgeon to Brooks Hospital. 


**Professor of Oral Surgery, Tufts College Dental School; Assistant Oral Surgeon, Massa- 
chusetts General Hospital. 
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Fracture may be caused by a minimal amount of trauma. Case 4 illustrates 
this; the fracture occurred when the patient was bending down to tie a shoe- 
string (Fig. 10). In Case 5, the patient was unconscious of the fracture having 
occurred ; he thought that it might have happened in bed at night (Fig. 12). In 
Case 3, the atrophy became so extensive that a blow by an infant’s fist caused, 
first, fracture of one (Fig. 5), and later, after a second blow, of the other side 
(Fig. 6). This case also demonstrates that atrophy may progress in rare in- 
stances to the extent of complete elimination of the entire bone. Not only did 
the mandible resorb completely in this very unusual ease (Fig. 7), but also the 
maxilla began to dissolve (Fig. 9) before the untimely end of the patient’s life 
at the age of 37 years. 

Etiology 


Local Causes.—Local conditions precipitating jawbone atrophy are better 
known than some of the influencing systemic factors. 


Disuse Atrophy.—This results from decreased function which diminishes 
the blood supply and reduces the normal process of bone replacement. In ex- 
treme cases, bone replacement may be insufficient for the maintenance of normal 
tissue. It is thought that osteoblasts undergo degenerative changes so that bone 
formation diminishes or stops entirely while resorption proceeds. Thus the bone 
trabeculae become thinner and disappear, the marrow spaces increase in size, 
and the marrow becomes acellular, being composed principally of fat. The 
cortex also may become thinner and porous. The condition is spoken of as 
osteoporosis. 

Pressure Atrophy.—This is caused if pressure extends beyond the limits 
of tolerance. Ordinarily, balanced physiologic stress stimulates bone growth, 
and in case of jawbones includes pressure bearing by dentures. Functional 
pressure bearing, therefore, should stimulate the production of new bone even 
in a bone graft as illustrated in Case 5, Fig. 14. Thus, one would expect in 
normal patients bone atrophy if the patient did not wear a denture on an 
extensive edentulous area, while the wearing of a denture should promote the 
maintenance of the normal amount of bone. The tolerance ratio, however, is 
controlled by systemic factors plus the degree of stress. In the presence of 
adverse systemic factors, the pressure from a denture, especially if execssive, 
may produce the opposite result, namely, resorption (Figs. 1 and 2). In eden- 
tulous jaws, the entire alveolar ridge may disappear (Fig. 2), while in partially 
edentulous jaws, a saddle-shaped deformity appears which becomes deeper as 
the denture is built up, especially if there is excessive occlusal pressure and if 
the denture is essentially tissue bearing, as is the case in a patient in whom the 
bite has been opened by partial dentures (Fig. 15). 

Periodontal Atrophy.—No doubt pathologic conditions associated with 
the loss of teeth also may contribute to the cause of this type of bone atrophy. 
Many patients who present a marked jaw atrophy state that their teeth were 
removed because of advanced periodontal disease. One may, therefore, con- 
elude that in such cases the alveolar resorption associated with the periodontal 
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condition continued even after the removal of the involved teeth and caused 
complete loss of the alveolar process. Smedley (1937) pointed out that the bone 
almost seems to melt away under the pressure of dentures in jaws with open 
cancellous bone due to periodontal disease which had caused extensive alveo- 
loclasia, destroying the interdental septae and some of the cortex as well. This, 





Fig. 1—Saddle-shaped atrophy under lower partial denture. Note the tilting of the denture 
into the resorbed area. 





Fig. 2.—Complete atrophy of maxillary alveolar process under partial denture, normal ridge in 
mandible. Note clasp and rest on premolar. 

however, only partly explains why resorption continues and affects the body of 

the mandible or the main part of the maxilla. General factors not yet thor- 

oughly understood must be in such cases both the cause of the original perio- 

dontal disease as well as the reason for the continuing atrophy after the teeth 

have been removed. 
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Systemic Factors.—The systemic conditions influencing atrophy are, as 
has already been stated, not well understood. They are, however, the reason 
why the response to function produces a strengthening of the bone while in 
another the same degree of function causes atrophy. 


Senescence.—In old patients, the atrophy of the jaws may be part of the 
degeneration associated with aging known as senile atrophy; in young patients, 
it may be the same process spoken of as presenile atrophy occurring earlier. 
Monkeberg believed senile atrophy to be due to a decrease in the bioplastic 
energy of the cells. In youth, the bioplastic energy is strong, in middle age it 
becomes weaker, until in advanced age it is insufficient and can no longer replace 
the substance lost by use. No doubt in this condition systemic factors influence 
greatly the course of the disease. One should be able to demonstrate these 
metabolic disturbances, since the condition is not seen in every individual; how- 
ever, so far, we have no clear picture of its pathogenesis, since the general 
etiologic factors are not easily determined. 


Endocrine Influences.—Their effect or lack of it produces in some in- 
stances well-known clinical diseases. In primary hyperparathyroidism and 
renal hyperparathyroidism, for example, the process of decalcification results in 
a mottling and radiolucency of the bone, with more radical localized destruction 
at places where osteoclastomas form. The latter appear as cystic lesions in the 
x-ray picture. 

In hypogonadism, especially hypoestrinism, postmenopausal osteoporosis re- 


sults, which has been described by Albright and associates (1940). The picture 
is one of decalcification and destruction of the bone trabeculae causing a wide 
meshwork with replacement of the spongiosa by fatty marrow. The disease 
occurs occasionally in men. Albright believes that this type of osteoporosis may 
not only be due to partial loss of the gonadal hormone, estrogen, but also to 
decrease of the adrenocortical ‘‘N,’’ the anabolic steroid androgen. He also 
believes that osteoporosis may be caused by the release of the adrenocortical 
‘‘S”’ hormone. These conditions, when active, may not only cause osteoporosis 
but atrophy of the entire bone as well. Cahn (1948) wrote that senile osteo- 
porosis of the jaws may also belong to this group of hypogonad disturbances. 
It is principally found in advanced age when steroid hormones (the ovarian 
hormone, estrin, and the male hormone, testosterone) ‘are reduced or entirely 
absent. Protein deficiency may play a very substantial part. Cahn (1948) 
stated that since bone matrix is a protein substance any condition favoring 
faulty protein metabolism may result in osteoporosis. Faulty protein metabolism 
may be due to insufficient intake, impaired digestion or absorption, impaired 
protein synthesis, increased loss of protein from the body, and increased 
catabolism of protein. According to Albright’s investigations, the height of the 
serum albumin may aid in diagnosis of the condition. 

The main feature of the atrophy most commonly seen in the jaws, however, 
reduces the external size and form of the bone without as a rule increasing its 
radiolucency greatly. One might even bring forth the idea that the bone in 
these cases is more radiopaque than normal (Fig. 4). This is borne out by our 
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operative findings. The mandible which has undergone extensive atrophy has 
been found made up of dense cortical bone of such thickness that very little 
spongiosa remains. This may be in accordance with Wolff’s law, causing re- 
inforeement to oceur in response to functional requirements, or it may be due to 
diminished circulation which is a well-known factor in the production of osteo- 
sclerosis. ‘The bone is generally brittle especially in old patients, perhaps 
because the water content is decreased (normally 25 per cent) or because of 
a decrease of the organic substances (normally 30 per cent) in favor of the 
inorganic mineral component (normally 95 per cent) which consists of 85 
per cent caleium phosphate, 1.5 per cent magnesium phosphate, and 10.5 per 
cent calcium carbonate. 


Treatment * 


The prevention of extreme atrophy of the jaws should be given priority 
consideration. If the patient is affected by extensive periodontal disease of a 
progressive nature not yielding to therapy, extraction of the teeth before 
extreme bone resorption has occurred should be seriously considered. In the 
past, this type of prophylactic extraction of teeth has been recommended more 
than today. Since the periodontist has been more successful in arresting the 
progress of periodontal disease in some of these cases, it has been lost sight of 
as a preventative measure to assure good denture support. 

To arrest atrophy of the jaws, treatment should be directed to the im- 
provement of the general health of the patient. The presence of any of the 
systemie conditions mentioned as contributory factors should be investigated 
and corrected. 

In postmenopausal and senile atrophy in which the organic bone matrix 
is involved, benefit may be obtained from the anabolic or protein-forming 
properties of androgen, and the stimulating effects of the activity on bone 
calcification by the estrogens. Reifenstein (1947) made metabolic studies on 
12 patients with various forms of osteoporosis, many of which were complicated 
by fracture, and showed that estrogens and androgens alone or in combination. 
decreased caleium and phosphorus excretion and effected sustained nitrogen 
retention. Albright and Pincus (1947) showed also that estrogens and androgens 
act together in the body to inerease calcium and phosphorus deposition and 
effect sustained nitrogen retention. They used them for the treatment of 
osteoporosis due to disuse atrophy of old age, and malnutrition, especially in 
the postmenopausal state. The following tablets may be prescribed* : 

The rationale of prescribing a combined estrogen-androgen therapy is based 
on the concept that it causes a minimum of side effects, such as the arrheno- 
mimetic result from androgen therapy in the female or the testicular damage, 
gynecomastia, ete., resulting from estrogens in the male. In addition, the 


*Ayerst, McKenna and Harrison, Ltd, 
Conjugated estrogens equine (Premarin) 1.25 mg. 
Methyltestosterone 10.00 mg. 
2 to 3 tablets to be taken daily 
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supplementing action of estrogen and androgen is believed to promote greater 
acceleration of bone development and repair than when either steroid is used 
alone. 

In case of atrophic irradiated jaws with fracture, excision of the fractured 
parts is sometimes indicated, since because of decreased circulation union 
between graft and bone is not likely to be successful. A case of atrophy in an 
irradiated jaw in which this treatment was used is Case 4. 


Case 1. Senile Atrophy of Jaws With Neurologic Symptoms 
This patient, a 68-year-old woman, had all her teeth extracted because of 
abscesses and neuralgia. The last teeth were removed eight years previously, 
and she had worn dentures since. Her neuralgic pains became increasingly 
severe, and during the previous four months seemed localized in the left side 
of the lip and left body of the mandible. She stated she was worn out with 
sharp pain and was willing to submit to any operation for relief. 


Fig. 3.—Case 1. Senile atrophy of both jaws. Note spur on anterior part of mandible. 


Mouth examination showed extreme atrophy of the alveolar process. The 
maxilla was flat, the mandibular ridge was entirely absent, and what remained 
was on a level with the floor of the mouth. In the midline of the mandible, a 
bony protuberance was felt. An experimental procaine nerve block at the left 
mandibular foramen relieved the pain completely. 

Roentgen examination showed complete atrophy of the alveolar processes in 
both the maxilla and the mandible. The mandibular canal was found immediately 
under the gingiva on the denture-bearing surface of the bone. A spur of bone 
was seen in the anterior part of the mandible (Fig. 3). 


Diagnosis: Extreme senile atrophy and trifacial neuralgia of the left man- 
dibular nerve. 

Avulsion of the left inferior alveolar nerve performed under nitrous oxide, 
oxygen, and ether anesthesia relieved the patient completely of the neuralgia. 
Previous excision of the sharp anterior alveolar spur was followed by no relief. 
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Case 2. Atrophy of the Alveolar Bone of the Maxilla and 
the Posterior Region of the Mandible 

This patient, a 49-year-old woman, complained of progressive resorption 
of the alveolar ridges in both the maxilla and the mandible, which made it 
necessary for her to have her dentures relined every six months. 

The patient had her teeth removed fifteen years previously. All lower 
teeth and seven remaining ones in the upper jaw were extracted because of 
advanced periodontal disease. Since then she had considerable difficulty with 
her dentures. They were remade two years previously. Sinee then resorption 
had been more progressive. A denture was made by her dentist with soft 
rubber lining, but this irritated her mouth. 





Fig. 4.—Case Atrophy of posterior alveolar region in both maxilla and mandible. 
I 


Examination showed an edentulous patient poorly nourished and of a very 
nervous temperament. She had a tendency to be constipated’ but suffered no 
headaches and took citrocarbonate, one teaspoon 3 times a day, for ‘‘acid 
condition. ’’ 

Her basal metabolic rate was minus 7.7. Under excitement, her basal 
metabolism was raised considerably. A reeord test showed it to be 22.2. While 
this might indicate hyperactivity of the thyroid, the high rates are generally 
disregarded in such tests. Blood caleium was 9.9 mg. per 100 ¢.c. of serum, 
phosphorus 3.7 mg. per 100 ¢.c. of serum. 

Roentgen examination showed resorption of the tuberosity and alveolar 
process in the molar and premolar regions of the maxilla and marked resorption 
in the posterior part of the mandible with increased density in the middle of the 
area where resorption was the greatest (Fig. 4). 
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Case 3. Progressive Atrophy of Facial Bones With Complete 
Atrophy of Mandible 


This patient was a housewife 36 years of age. She had a noncontributory 
family history. She had been married for sixteen years and had three children, 
aged 15 years, 12 years, and 8 months. 

The patient had measles in childhood, occasional ‘‘grippe’’ and influenza 
during the great epidemic. Her teeth ached quite a little during her first preg- 
nancy. Eight years previously, she had all her upper teeth removed because 
of abseesscs. Two months later, she noticed the teeth in the lower jaw loosening, 
so that ‘‘if one was moved, all the teeth on the same quadrant would move with 
it.’’ A week later, all the lower teeth were extracted. She suffered considerable 
pain after the extraction, and there was some pus discharge. After complete 
healing, she had dentures made, and these were satisfactory. She had no more 
dental trouble until the present illness. 


Fig. 5.—Case 3. Very marked atrophy of horizontal ramus of mandible with unilateral fracture. 


When five months’ pregnant, the patient felt a dull ache in the right side 
of the mandible, which continued until five months before presentation, when 
her baby, then 3 months of age, hit her on the right side of the jaw at various 
times. Each time this caused some pain of severe nature and was associated 


»? 


with a ‘‘grating feeling. She went to a local hospital in Maine, where 
roentgenograms were taken. One of them was secured and is shown in Fig. 5. 
It shows extreme atrophy of the mandible with normal vertical rami, but the 
horizontal rami consisted only of a thin span of bone. A fracture with gross 
displacement was seen on the right. 

She received symptomatic treatment and was discharged. She returned 
home and soon suffered another fracture on the left side of the mandible merely 
while swallowing. Since she suffered a great deal more pain after this, she 
returned to the hospital, where further x-ray studies were made. After this, she 
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was referred to a Boston hospital, where an additional x-ray was taken and 
aleohol injections made to relieve her pain. 

The x-ray taken at that time was reviewed. It had been greatly over- 
exposed, which accounts for the roentgenologist’s diagnosis: ‘‘a thin detached 
sequestrum of the anterior and lateral portions of the lower jaw.’’ After a 
photographer reduced the negative, the finer details of this x-ray became visible. 
It is shown in Fig. 6 from which the following diagnosis could be made: Bi- 
lateral fracture of the atrophied anterior part of the mandible which is bent 
down by the action of the depressed muscles attached to the genial tubercle of 
the jaw, the angulation occurring at the site of the fractures. 


| 
| 





L 


Fig. 6.—Case 3. Atrophy of horizontal ramus of mandible with bilateral fracture and dis- 
placement of anterior fragment by muscle pull. 


During the following three months, the patient showed little improvement. 
She was again referred to the Boston hospital, where a complete x-ray study of 
the skeleton was made. This showed all bones normal except the mandible. The 
mandible now had become completely resorbed, including the vertical rami and 
the condyles, which before were normal except for an unusually enlarged man- 
dibular canal (Fig. 6). 

Diagnosis: Complete atrophy of the mandible (Fig. 7). 

When she was referred to one of us (KHT) for study, she was found to 
be in no obvious distress. She was thin, stating she had lost 78 pounds, and 
presented an unusual facial expression due to marked retrusion of the chin, 
which could be pushed back to the pharynx as shown in Fig. 8. Oral examina- 
tion showed the mandible replaced by a flexible membrane in place of the jaw. 

Her diet was very deficient. Her children received all the milk and eggs 
available. She lived on potatoes, white bread, and canned vegetables, and drank 
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Fig. 7.—Case 3. 


Fig. 8.—Case 3. Side view of patient with chin pressed back. No mandible present. 
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coffee. After her jaw had become atrophied, she was unable to wear her dentures 
and could not chew. 

Physical examination revealed slight exophthalmos, nose and throat were 
normal, she had slight enlargement of the thyroid, lungs were normal, as were 
heart and abdomen. Kidney and spleen were not palpable; there was no edema 
or cyanosis. All other systems were reported normal. Laboratory examinations 
made at the hospital all were essentially normal. 





Fig. 9.—Case 3. Complete atrophy of mandible with progressive atrophy of maxilla; posterior 
part has been resorbed. 


During the four years following, the disease progressed in the maxilla and 
extended to the palatine and the sphenoid bones. When seen for a check-up 
examination, the tuberosities had become entirely resorbed (Fig. 9) in spite of 
the fact that the patient’s deficient diet was reinforced with calecium-containing 
food and vitamins resulting in increased weight. She died during an exploration 
earried on elsewhere to determine whether a displaced enlarged parathyroid 
might be present and be the cause of her condition. 


Case 4. Atrophy of Mandible With Spontaneous Fracture Associated With 
Carcinoma of the Buccal Mucosa Treated by X-ray Irradiation 


Mr. H. was seen first in 1946 when he was 71 years of age. He had a his- 
tory of diabetes, partly controlled by diet, and a cardiac condition (angina 
pectoris). In 1938, he had a lesion on his right buccal mucosa, which was 
diagnosed as leucoplakia, and which was treated in 1938, 1941, and 1945 with 
about 2,000 r. irradiations each time, though none of the biopsy specimens showed 
malignancy. 
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The day before he was seen for examination, he heard something snap in 
his jaw while tying a shoelace. This was followed by a great deal of severe 
pain associated with a gritting sound when moving his mandible. 

Examination of the mouth showed evidence of marked alveolar atrophy of 
both edentulous jaws. A swelling was noted surrounding the entire mandible 
in the premolar and molar regions on the right. A hard nodular lesion extended 
from the buccal mucosa down to the alveolar process where the buccal suleus was 
obliterated by the swelling. The swelling was very painful to touch and pain 
was caused when opening the jaw so that examination was difficult. 

Roentgen examination of the jaw showed a marked thinning of the man- 
dible anterior to the ascending rami, associated with increased density, probably 
due to the x-ray irradiation. The jaw was edentulous and there was a transverse 
fracture present (Fig. 10). The distal fragment was displaced downward and 
laterally with some overriding. There seemed to be no invasion or destruction 
by the tumor. The lung fields were clear and the heart was at the upper limits 
of normal size, but the left ventricle was prominent. The aorta was tortuous 
but not dilated. 

A biopsy was taken of the swelling in the region of the buccal suleus under 
Pentothal intravenous anesthesia. At the same time, an alcohol injection was 
made into the inferior alveolar nerve to relieve the excruciating pain. The 
pathologist’s report was epidermoid carcinoma, grade i. 


Diagnosis: Senile atrophy of mandible with fracture and irradiation change 


complicated by epidermoid carcinoma extending to it from the buccal mucosa. 


Treatment.—Since the patient had received a total of 6,000 r. of x-ray 
irradiation, it was felt that there was not a good chance for the fracture to heal; 
and because the lesion extended to the swelling surrounding the jaw, excision 
of the involved segment with the adjacent mass would give the best result. 

The following day, under intratracheal nitrous oxide-oxygen-ether anes- 
thesia, an incision was made intraorally with the diathermy knife around the 
mass attached to the mandible. 

By means of a skin incision, 1 em. below the inferior border of the mandible, 
and extending from the chin to the mastoid process, the mandible was divided 
by means of a Gigli saw in the premolar region as well as at the angle of the 
jaw. The entire mass with the two fragments and submaxillary salivary gland 
and lymph nodes attached was removed. 

Pathologie examination confirmed the previous report. The carcinoma 
extended to, but not into, the jaw nor into the salivary gland. The postopera- 
tive roentgen examination showed the segment of the jaw removed (Fig. 11). 

The patient made a good postoperative recovery. He did well until January, 
1947, when he complained of pain and soreness in the posterior part of the mouth 
on the right. Examination showed that the remains of the ramus was displaced 
upward by the temporal muscle and was irritating the mucosa. The ramus, 
which had been left to facilitate replacement by means of a bone graft, there- 
fore, was disarticulated and removed. The patient from then on was free of 
pain. He was seen for follow-up examinations and had no recurrence until 
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December, 1950, when a small nodule was seen arising from the buccal mucosa, 
which on biopsy showed epidermoid carcinoma, grade 1. The entire buccal 
mucosa was electrocoagulated. A good result was obtained. 





Fig. 10.—Case 4. Atrophy of irradiated mandible with spontaneous fracture. 





Fig. 11.—Case 4. Excision of fractured ends of mandible. 


Case 5. Atrophy of the Mandible With Spontaneous Fracture 
Treated With Bone Graft 
A 68-year-old Italian male tailor was first seen in May of 1949 complaining 
of numbness of the right side of the lower lip, soft swelling over the body of the 
right side of the mandible, and some pain on mandibular motion. 
Five years previously, he had his remaining mandibular teeth extracted 
because of advanced periodontoclasia. Several months later, a full lower denture 





1490 KURT H. THOMA AND DANIEL J. HOLLAND 


was made which soon became loose and poorly fitting. His lower denture was 
rebased several times and, subsequently, became loose again because of man- 
dibular atrophy. Six months previously, he noticed swelling over the body of 
the right side of the mandible and some localized discomfort in the region of the 
second molar area. This was followed by anesthesia of the right half of the lower 
lip and intermittent episodes of swelling. 


Fig. 12. 


Fig. 13. 


Fig. 12.—Case 5. Atrophy of mandible with spontaneous fracture. 
Fig. 13.—Case 5. Rib graft ten weeks after operation. Note osteolytic condition of graft. 


Examination revealed a very thin, frail 68-year-old Italian-born male with 
a depression in the mandibular right molar area, where there was evidence of 
leucoplakia. Clinically, the mandible was extremely thin and atrophic in this 
region with no evidence of alveolar ridge and a sharp projection of bone on the 
lingual aspect at the angle. Lateral jaw radiographs revealed a fracture at the 
right angle with extensive atrophy of the horizontal border (Fig. 12). A biopsy 
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of the overlying mucosa revealed marked chronic inflammation with epithelial 
hyperplasia but no evidence of malignancy. Chest films were negative. The 
heart shadows were normal. 

An operation was performed on Jan. 5, 1950. A bone graft was taken from 
the seventh rib. Four inches of the rib were excised and split. After the frag- 
ments of the jaw were decorticated on the external side, the rib graft was placed 
on the fractured jaw segments and fastened by means of stainless steel trans- 
osseous wire sutures, as shown in Fig. 13. The patient had an uneventful re- 
covery and subsequent to this had a full lower denture constructed, which is 
comfortable and functional. The graft, which was quite radiclucent, became 
more radiopaque because of new formation of bone stimulated by denture bear- 
ing (Fig. 14). Residual numbness of the lip persisted. 





Fig. 14.—Case 5. Rib graft twelve months after operation. Note improvement in calcification 
due to denture bearing. 


Case 6. Progressive Atrophy of the Mandible Associated With Opening 
of the Bite by Means of Partial Dentures 

This is a ease of extensive local atrophy of the mandible in which partial 
dentures to replace lost teeth were used to raise the bite. The patient was a 
40-year-old single businesswoman who was referred by her dentist with a chief 
complaint of progressive atrophy of both sides of the mandible over a ten-year 
period. 

Fifteen years previously, the patient had the lower right first and second 
molars and the lower left first molar extracted because of advanced alveoloclasia. 
A lower partial saddle-type denture replaced the missing teeth. Ten years 
previously, the lower premolars became loose and were removed. A new partial 
denture was inserted immediately. The partial denture became loose and was 
remade several times. The acrylic partial denture worn at the time of examina- 
tion had been extensively rebased on four occasions. The patient developed 
temporomandibular joint disturbances and some eustachian tube difficulties as 
a result of closure of the bite. For this reason, the partial denture at successive 
attempts was used to open the bite. 
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Jaw radiographs over a period of years revealed progressive loss of bone in 
the region of the mandible covered by the partial denture. An x-ray, reproduced 
in Fig. 15, shows the present condition on the right and the condition on the left 
is shown in Fig. 16. Several complete physical examinations, including blood 
chemistries, were noneontributory. Exeept for the usual childhood diseases, the 
patient had enjoyed excellent health. She was a well-developed and well- 
nourished woman with slight right-sided facial weakness, which had been ecor- 
reeted by a muscle plastie procedure. The natural maxillary teeth were present 


15.—Case 6. Progressive bone atrophy of right side of the mandible. 


Fig. 16.—Case 6. Progressive bone atrophy of left side of the mandible. 


and in good repair. The lower anterior teeth were present and firm. There was 
a marked overbite, and the lower incisors occluded with the palatal mucosa. In 
the edentulous premolar and molar regions on the right, there was very marked 
loss of bone and total absence of any alveolar ridge (Fig. 15). On the left, a 
crowned mandibular second molar was present, and a saddle-shaped resorption 
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interior to it (Fig. 16). The oral mucous membranes were normal in color and 
lone. There were no contributory findings explaining the progressive localized 
itrophy. 

A diagnosis of progressive localized mandibular atrophy secondary to pres- 
ure from the partial denture was made. A bone graft was recommended to 
reinforee the weakened mandible on the right. 


Operation on Right Side of Mandible.—Under intravenous Pentothal, 
supplemented by endotracheal gas-oxygen, the patient was prepared and draped 
in the usual manner. A block of cancellous and cortical bone was excised from 
the right posterior iliae crest according to a previously designed pattern. This 
piece of hip was shaped to conform to the jaw deformity, generously supplying 
the amount of mandible lost. 

An incision was made below the lower border of the mandible on the right 
side extending from the chin to the angle. After dividing the subcutaneous tis- 
sue and platysma muscle, the external maxillary artery and facial vein were 
severed and tied. The periosteum was incised and detached by means of peri- 
osteal elevators both on the external, surface, alveolar surface, and lingual 
surface above the mylohyoid muscle, exposing the mandible. It was decorticated 
on the external side from the eanine region to the angle. There was little 
cancellous bone to be found except toward the ramus. A step was cut in the 
bone graft so that it could be set partly on the surface and partly on the raw 
surface on the external side, the area which had been decorticated. By means 
of drill holes and stainless steel wires, the graft was ligated to the mandible. 
Bone chips were placed around the graft. The wound was closed in layers, and 
a large pressure dressing applied. The patient received 500 ¢.c. whole blood 
during the operation, and withstood the procedure well. 

Examination of the mouth showed there was no perforation of the oral 
mucosa, and that the graft was in good position. It was noticed, however, that 
the bueeal suleus had become obliterated, and that probably the suleus would 
have to be re-established at a future operation. 

Following the operation, the patient had diffuse swelling and some pain in 
addition to the expected hip discomfort. When the skin sutures were removed, 
about 1 ¢.c. of serous exudate escaped, the culture of which grew hemolytic 
Staphylococcus aureus. Streptomycin therapy was started in addition to the 
penicillin, which had been administered as a routine procedure since prior to 
the operation. When the result of the sensitivity tests was received, this showed 
the organism to be weakly sensitive to penicillin but very sensitive to aureo- 
mycin. Aureomycin was started and a small rubber catheter was inserted 
directly to the operative site through the skin incision for the instillation of 
aureomycin locally. 

The white count was 13,000, the temperature chart remained flat, and the 
patient was comfortable. The incision continued to exude a small amount of 
discharge, but the postoperative radiographs showed the graft to appear healthy 
and in good position. The patient was discharged on the twenty-eighth hospital 
day when the drainage had ceased. 
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Five days after discharge from the hospital, she was readmitted becaus« 
of swelling and sharp pain accompanied by trismus. The temperature was 
normal, and the white blood count was 8,100. Aureomycin therapy was renewed. 
The swelling, pain, and trismus subsided rapidly. Two 250 ¢.c. blood trans 
fusions were administered, because the red cell count was 3,320,000 and the 
hemoglobin 11 grams, and because the patient appeared to have little resistance 
to infection. She was discharged on the tenth hospital day completely relieved. 
X-rays at this time showed no further change in the position nor appearance 
of the bone graft (Fig. 17). For two years, the patient had been seen at various 
intervals. The bone graft had undergone some atrophy, especially in vertical 
dimension. The wires were removed, because they were palpable on the lingual 
side of the jaw. The construction of a denture is being considered to improve 
the maintenance of the graft. 


Fig. 17.—Case 6. Bone graft to strengthen right side of the mandible. 


Comment.—This case is a good example of localized, progressive man- 
dibular pressure atrophy, secondary to the overlying stresses by a dental 
prosthesis in a susceptible patient. It was localized because calcium and phos- 
phorus determinations were normal, none of the other bones were involved in a 
similar process, and the maxilla and that part of the mandible not covered by 
the partial denture were uninvolved. It was progressive in relation to the 
frequent rebases and attempts to open the bite over a ten-year period. 

The bone graft was used principally to prevent fracture. The graft, which 
became infected, in spite of meticulous aseptic procedure, probably due to the 
patient’s poor resistance to infection, could not have been salvaged in the days 
before the antibiotics. The achievement is another triumph for antibiotic 
therapy. 

Summary 

Progressive atrophy of the maxilla and mandible is not uncommon. It may 
affect but a section of the bone in partly edentulous patients or it may involve 
the entire alveolar process if all the teeth have been lost. In some eases, it 
extends into the bone proper. 
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The mandible, when extensively involved, may fracture from minor trauma. 
Three such cases are described. An unusual ease of complete resorption of the 
mandible with progressive resorption of the maxilla, previously reported,’ is 
reviewed. 

The etiology of atrophy of the jaws is still obscure. Local causes, as well as 
systemic or constitutional factors, play a role. 

The treatment should first of all be directed to arrest of the process of 
resorption. The use of bone grafts for the prevention of fracture has been 
discussed. In case of spontaneous fracture also, a bone graft gives best results. 
In irradiated jaws excision of the section involved may be indicated, since bone 
grafting is not likely to be successful. Cases are included to illustrate the 
operative procedures. 
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PRINCIPLES AND TECHNIQUE OF EXODONTIA* 


FRANK W. Rounps, A.B., D.D.S., D.Sc. (HION.), AND 
CHARLES ELpER Rounps, A.B., D.M.D., Boston, Mass. 


(Continued from the August issue, page 965.) 
Exodontia: A Surgical Discipline 

N THE preceding 29 articles in the series on the Principles and Technique 

of Exodontia, we have adhered strictly to the technique of removing teeth 
with little or no reference to pre- and postoperative care of the patient. It was 
not within the scope of these articles to treat anesthesia or the various pathologic 
conditions that must necessarily underlie every exodontia case. Pathology, pre 
and postoperative therapy, and anesthesia are all important and necessary dis- 
ciplines which the dental surgeon, oral surgeon, or general dental practitioner 
must and should apply in conjunction with, and in addition to, his exodontia 
technique. 

It is the purpose of this coneluding article to see wherein the operator can 
rise above his role of pure artisan or technician and, like the surgeon whose chief 
concern is in minimizing trauma, master the basic principles of surgery and 
discipline himself in their practical application. 

Trauma.—When an exodontist interferes in the oral cavity, trauma is 
an inevitable sequel. There is a vast difference, however, between necessary 
trauma and overtraumatization. Trauma is a wound or injury. By over- 
traumatization we mean the unnecessary sequelae of overwounding. This 
may be due to actual trauma, that is, the alteration of tissue, or it may be 
psyehie in character causing emotional shock that makes a lasting impression 
on the mind. The very evident fear shown by many of our patients when 
facing tooth extraction and the dread we hear so often expressed are often 
due to their past experiences in the dental chair when they have been over- 
traumatized. 


‘‘Fundamental Laws of Good Surgery.’’—I'rom the technical standpoint 
a tooth extraction could be considered successful if the tooth was removed from 
its bony crypt in its entirety. This is not the case. Of equal importance, par- 
ticularly to the patient, is how the operator performs his surgical interference 
and how successful he is in minimizing trauma. We need a set of rules to guide 
us through every exodontia case, no matter how simple. This excerpt from 
Finney' can very nicely suit our needs: 

. . . let me emphasize as strongly as I can the advisability, indeed the absolute neces- 
sity, for the exercise of unremitting diligence and scrupulous care in the performance of a 


surgical operation. A large part of good surgery consists in strict attention to detail in 
everything that concerns the operation: a carefully taken history; a thorough physical ex- 


*This is the thirtieth and concluding article in a series which began in the January, 
1949, issue of the JOURNAL. 
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mination; the making of correct diagnosis; the preparation of the patient mentally as well 

physically for the operation; the choice of anesthetist and anesthetic; absolute asepsis; 
areful and gentle handling of the tissues; absolute hemostasis; avoidance of the devitaliza- 
tion of tissues in the wound by ligation of unnecessarily large masses of tissue, or by too 


ight sutures; the use of the finest silk sutures and ligature material; omission of drainage 

clean, dry wounds; accurate approximation of wound and skin flaps; physiological rest 
fter operation; avoidance of too tight dressings and bandages. These are the fundamental 
laws of good surgery as insisted upon by that master surgeon, Professor William Stewart 


Halsted, my honored chief for thirty-three years. 


‘Correct (Radiographic) Diagnosis.’’—Scrupulous care and strict atten- 
tion to detail in every part of the procedure are absolutely necessary. In the 
preceding chapters the importance of a thorough x-ray and clinical study of 
the ease before operation has been stressed in order to select, intelligently, the 
correct instruments and to outline the steps required to remove the tooth. 

The x-ray is an indispensable adjunct to our work and its far less infrequent 
employment mtist be deprecated. We are prone to take chances on the case 
heing simple but are frequently surprised to find the tooth which appeared to 
he elinieally normal, at operation discloses multiple, tortuous or abnormally 
curved root formation; unsuspected hypercementosis; cystic involvements; un- 
foreseen granulomata; antral penetrations or nerve impingements. Is it not 
logical to assume that overtraumatization will result unless we know what we 
are to do before we start, and plan our procedure in advance? 

‘‘Mental Preparation of the Patient.’’—Iinney wrote of preparation of 
the patient mentally as well as physically for the operation. How does this 
apply to the exodontist ? 


Fortunately, or unfortunately, the laity has been educated to the belief that un- 
pleasant postoperative sequelae have no place within the realm of dentistry, and that it is 
a foregone conclusion that all patients should have uneventful recoveries, and finally that 
fatalities should never result from oral postoperative infection. This inherent belief has 
placed the rank and file of the profession always on the defensive. A great number of 
the medical profession have aided materially in overcoming this illusion, but there are 
still too many willing to foster that opinion.2 


Our patients are at times unreasonable. They are keyed up to a high 
tension. Their nervous systems are often upset through pain and sleepless 
nights prior to our ministrations, and they may magnify their troubles which 
possibly might not have occurred had they taken the ‘‘stitch in time,’’ and 
they frequently demand the impossible. ' 

We should never forget, however, that although we may be right, we are 
serving an exacting public and we must cater to their idiosyncrasies, their 
frailties, their whims, and their fancies. Thus in spite of exacting conditions 
we may often merge the diverse angles of thought into a common perspective. 

After all we want a satisfied patient. We must remember as well that 
the patient may be right and that by poor technique and failure to care prop- 
‘rly for our patient postoperatively, we have invited dissatisfaction and 
inhappy results. 
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It is expedient for us to inform our patient of the possible postextraction 
sequelae, such as pain, swelling, and bleeding, and explain how it is possible 
to control them. In the event of such a postoperative complication, the patient 
is not surprised, does not become apprehensive, and still maintains confidence 


in the ability of his doctor. 


‘‘Choice of Anesthetic.’’—People as a whole have always dreaded tooth 
extraction. Not a pleasant episode at best, they have in the days gone by 
had tangible reasons for this dread. Justifiable fear of pain has been perhaps 
the prime reason. Fortunately with our modern anesthetic facilities this 
need no longer be a factor. At our disposal there is local anesthesia, nitrous 
oxide and oxygen, Vinethene, ether, and the intravenous agents, There is 
no excuse for a painful operative procedure if we utilize these agents properly 
subject to an intelligent choice based on a thorough study of the problem at 
hand. 

Through the public press, health lectures, and syndicated news articles, 
the laity are somewhat versed in dental procedure and in up-to-date methods 
in technique. They have learned that a dental degree does not necessarily make 
all operators alike, that not only ean surgical work be performed painlessly, 
but that the nerve-racking dental reactions which have been commonly asso- 
ciated with these operations can be made negligible. They realize that the 
cartoonists’ descriptions of the dentist are distortions and that they are not 
required to be subjected to days and nights of misery through surgical inter- 
ference. 

In choosing our anesthetic agent we should make our decision from two 
viewpoints, namely, the selection of that one which will enable us as operators 
to perform the work most expeditiously and efficiently and the one which is 
safest for the patient and most acceptable to him. 

Situations arise where the patients’ wishes cannot be acceded to in view 
of the best results. A large proportion of our exodontia cases, however, can 
be operated equally well under either a local or a general anesthetic, and if 
our patients’ desires are given consideration, they are usually happier, less 
combative, and more cooperative. In short, their mental balance is less dis- 
turbed. Naturally certain types of operations demand a certain type of anes- 
thesia, for example, the contraindication for a local injection in a septic field. 
The dentist not accustomed to using a general anesthetic will probably be more 
prone to overtraumatize than if he operated with a local agent. But since 
certain cases make a general anesthetic obligatory, it behooves him to develop 
himself in this phase of work or eall upon the services of a well-trained anes- 
thetist or an oral surgeon. It is generally recognized that children and ex- 
tremely nervous overstimulated adults fare better if general anesthesia is 
employed. 

The deciding factor in the choice of the anesthetic agent is determined by 
each particular case. The operator falls into error if he attempts to adapt the 
patient to the agent he is employing. He should be guided by the patient’s 
reaction. - In this regard the prudent operator quickly realizes that there does 
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not exist an anesthetic that will carry all his patients irrespective of medical 
tatus, size, and age safely through the second stage of excitement into a smooth 
operating plane of anesthesia. There is no such thing as a ‘‘nitrous oxide man’’ 
or a ‘“‘pentothal man.’’ One agent may be sufficient in one case and a combina- 
tion of agents required in the next. 

Anesthesiology has progressed to the point where the lowering of the oxygen 
percentage to induce and maintain anesthesia is no longer condoned or tolerated. 
The depression so frequently manifest following a nitrous oxide-oxygen anes- 
thesia from insufficient oxygenation is a thing of the past. The operator has 
at his command intravenous Pentothal or Nembutal which can be used as the 
sole anesthetic agent, but which, in our opinion, should be used as a basal 
anesthetic to be followed with one of the inhalation agents. Pentothal actually 
lowers the pain threshold. Or he can, with ease, utilize divinyl ether syner- 
gistically with nitrous oxide, thus allowing himself a wide margin for ample 
oxygenation. In any ease the curtailment of oxygen to induce anesthesia is 
indefensible and unnecessary. 

Many operators say they use a general anesthesia only for the shortest 
cases. Today complete anesthesia may be maintained as long as the situation 
warrants and the operator need not hurry. Speed should always be sacrificed 
to control an instrumentation. In our opinion the reverse gives more satis- 
factory results, namely, general anesthesia for the long cases. 

Resuscitation.—It is a mistaken belief in our work that respiratory de- 
pression or even arrest can occur only as a complication during or following a 
general anesthesia. A supply of oxygen for immediate use should be available 
in every dental office even though the operator performs all his surgery under 
local anesthesia. The operator has the legal right to use any agent, but he 
has not the mora! right if to himself he admits he is not capable of meeting, 
or equipped to meet, any and all complications in order to avoid an anesthetic 
accident. 

Premedication.—Premedication of children and extremely nervous, over- 
stimulated adults is always indicated regardless of the anesthetic selection. 
Phlegmatie individuals are far less easily disturbed by local injections. The 
value of premedication lies in its lessening of apprehension and in its lowering 
of the metabolic rate. It undoubtedly minimizes the toxicity of procaine- 
epinephrine and when employed in nitrous oxide cases reduces the quantity 
of the agent necessary for a smooth narcosis. 


‘‘Unremitting Diligence.’’—We frequently see the results of careless 
technique on contiguous tissues such as lips, cheeks, tongue, oral pharynx, and 
bony parts. Our patients expect to awake with a wound at the site of operation. 
They are bound to be perturbed if they discover that they must recover also 
from a split lip, a torn sublingual frenum, a lacerated soft palate, a black eye, 
or a fractured jaw. It is a simple matter to lubricate chapped lips, to protect 
the commissures of the mouth with our fingers, to draw the tongue gently for- 
ward when adjusting the mouth pack, and to refrain from pushing it with 
force against the postpharyngeal wall. If we neglect such details, we invite 
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trauma, and if we analyze the causes of the inadvertent mandibular fracture 
or a dislodged tuberosity, do we not almost invariably find it due to inadequate 
diagnosis,-an underestimation of the resistance to be overcome, and the mis- 
application of force? 

It would seem almost needless to call attention to the many precautions 
which should be taken to prevent unnecessary wounding of even remote parts. 
As examples of such carelessness are sprained ankles due to improper placing 
of the feet and allowing them to become twisted under the foot rest. Con- 
tusions on fingers, arms, and legs do oceur because precautions were not taken 
in seating the patient comfortably and in properly adjusting straps. Com- 
plaints of lame necks and backs have been frequently noted where head and 
back rests were not aligned to establish clear airways and eliminate a strained, 
cramped position. 


Tooth Socket, A Surgical Wound.—We would avoid failure and protect 
ourselves against mistakes, faults, and blunders if before every case we sub- 
consciously remembered the exhortations of Finney. Our constant goal is to 
handle tissues as little as possible, with gentleness, and in the shortest possible 
time, consistent with accuracy, safety, and control. Such regard and respect 
for soft and hard tissues will result in negligible postoperative complications. 

If we are dealing with a granuloma, its delicate removal is sometimes but 
not always desirable. This suggests a curet, which is defined as a spoon-shaped 
instrument designed for detaching granulation tissue from the floor of the 
bony cavity. With this definition in mind we must observe that in many hands 
it is utilized as a stirring rod that results in an extension of infection. There 
is no indication for the curettage of healthy bone. If the periphery of a tooth 
socket shows evidence of infection, every effort should be expended to confine 
the condition to this restricted area. A forceful curettage may easily introduce 
organisms into the cancellous surroundings. The enucleation of pathology is 
desirable only when there is every radiographic indication that pathologic 
material will be produced. 

Our concept of socket dressings has been altered somewhat with the advent 
of the antibiotics and the synthetic absorbable surgical sponges. The best 
socket dressing is the natural one of a well-organized blood clot terminating a 
lavage of freely flowing blood immediately following the extraction. To aid 
in the organization of this natural dressing we can insert into the defect a 
synthetic dressing such as Gelfoam, incorporated with an antibiotic and/or a 
hemostatic agent, which becomes a matrix for the rapidly forming clot. This 
serves the dual purpose of filling the ‘‘dead space’’ and effecting hemostasis. 

If we employ a pack, wick, or drain to help consummate resolution of tissue, 
we have dressed the area. The word ‘‘dressing’’ is a broad interpretation and 
is not a specific term. Further, we dress a socket when we débride, trim 
margins, septa, and soft tissue, whether other adjuncts are added or not. Thus 
we see that this term may be used with far more freedom than other words 
which in themselves suggest a specific function and that its employment sug- 
gests the general attention to the toilet of an area. 
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The developments in hemostatic agents enable us to use, in place of the 
old types of packs utilizing unabsorbable iodoform gauze with a coagulant, such 
absorbable agents as Oxycel, hemo-Pak, and Gelfoam for the control of hemor- 
rhage. These dressings are gently placed in the socket and not packed. Thus 
the term ‘‘pack’’ or ‘‘packing’’ should have no socket application. 

In order to prevent the premature closure of the soft tissues over a socket, 
we frequently find it necessary, particularly with impactions, to insert a light 
iodoform gauze dressing. This might be considered analogous to a protective 
dressing used in general surgery. It protects the periphery as new granulation 
tissue forms and prohibits the formation of exuberant granulations. This heal- 
ing process by secondary intention presupposes the loss by disorganization of 
the original blood clot. For this purpose the dressing becomes a wick which 
serves also as a vehicle to carry obtundents for the control of pain and for 
drainage in the presence of profuse suppuration. 

Suturing should be resorted to only if there is specific need. An excellent 
preventive measure in the avoidance of bruising or lacerating gingiva] tissue 
during extraction is the delicate freeing of the mucoperiosteum with a peri- 
osteotome prior to the application of the foreeps. In the event of a tear sutures 
are indicated to approximate the torn margins. It is a fundamental rule that 
exposed bone be covered by clot or healthy soft tissue. This may require a 
lowering of the bone level to accomplish the result, and to prevent the collapse 
of the gingival margins, sutures are required, particularly where multiple ex- 
tractions of adjoining teeth have been made. Soft tissue oozing is readily 
controlled by the tension of a well-placed, unabsorbable, single, medicated silk 
suture which is tensile, easily handled, well tolerated by the tissues, and remains 
relatively free of oral debris. 

Heat and Cold Therapy.—The subject of heat and cold therapy in dental 
inflammations has always been a mooted one. Cold applications used inter- 
mittently immediately following the extraction will minimize postoperative 
traumatie edema in the aseptic case. The conclusions of Podolin® represent 
the best thought on this subject: 

1. Cold is applied with benefit in some cases of acute inflammation resulting from 
trauma, but never in inflammation resulting from infection. 

2. Cold checks inflammation by constricting the vessels of the hyperemic area, thus 
lessening the amount of blood sent to that part, prevents migration of leukocytes, retards 
self-proliferation and lowers temperatures, thereby inhibiting the natural body defenses. 

3. The application of cold in a suppurative inflammation has often been followed 
by necrosis and degeneration. 

4. Cold, while beneficial in one stage of inflammation, becomes injurious in another. 

5. It is questionable that heat would not be just as beneficial in traumatic inflamma- 
tion as would cold. - 

6. Heat should be applied in all cases when localization is desired. 

7. Heat should be applied in all cases in which metabolism is an important factor 
in treatment. 

8. The therapeutic medium extensively used in most of the hospitals and by many 
oral surgeons is moist heat. 

9. Moist heat has a soothing effect on the nerves, thus relieving pain, a very im- 
portant factor in treatment. 
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Radiation Therapy.—It is unfortunate that heat as employed by the use 

of moist compresses or by the hot water bottle and electric pad affects the areas 
very superficially. In deep infections complicated with lymphadenopathy it 
is problematical whether the results justify their long applications. By the 
employment of deeply penetrating infrared irradiation, it has been possible 
to overcome the limitations of moist packs and raise the blood temperature to 
a sufficient degree to accomplish favorable results speedily. 
The application of ‘‘heat’’ is probably one of the oldest and most varied 
of therapeutic procedures. In fact, Sir Leonard Hill, the eminent British 
physiologist, has rather critically referred to ‘‘the 100 different forms of heat 
employed in medical practice.’’ 

When any substance is heated to a higher temperature than its environ- 
ment, it emits ‘‘infrared’’ radiation. When this invisible radiation is absorbed 
in the surface tissue, it produces the sensation of heat. Although it sounds a 
little more imposing to refer to a low-temperature source of heat as an ‘‘infrared 
generator,’’ the radiation which it emits is exactly of the same character as 
that received from a hot stove or steam radiator. 

But to influence the vascular system deeply and effectively, it is now real- 
ized that the ‘‘radiant heat’’ from a lwminous source (emitting both visible and 
infrared radiations) is the more desirable. A source of such radiation is found 
in the modern high-temperature, high-efficiency tungsten lamp. Professor 


Henry Laurens‘ emphasized ‘‘the deep thermal effectiveness of high-efficiency 
tungsten radiation’’ and indicated its superiority over other methods of sub- 
cutaneous temperature elevation in concluding that, ‘‘There is nothing known 
which leads to the belief that this will have to be altered, when all details of 
heating the depths of the body are known.”’ 


Superheated Tungsten Radiation.—Ior a number of years we have em- 
ployed a method that furnishes a maximum amount of effective radiant energy. 
It is known as the ‘‘Helio-therm’’ method of radiation therapy, and employs 
a tungsten source heated to the highest practicable temperature. At about 
3,300° K. (5,500° F.), a full spectrum of ultraviolet, visible, and infrared 
radiations is generated. By filtering out only the ‘‘short-wave’’ or erythema 
producing wave lengths at one end of the spectrum, and also by filtering out 
only the ‘‘long-wave’’ nonpenetrating infrared wave lengths at the other end 
of the spectrum, this method makes clinically and conveniently applicable 
about 3.5 times the energy of the full therapeutic range of the sun. Thus no 
irritating effect is produced by this greatly amplified solar therapeutic energy, 
even in ophthalmic structures. The spectral distribution of this artificial 
radiation in comparison with that of average sunlight is shown in the Cart- 
wright curve (Fig. 363). 

In an earlier publication® we reported our results on the use of this 
method in several thousand cases of diversified pathologic conditions ineluding 
postoperative sequelae, abscesses, gingival infections, and other periodontal 
disease. Before and after the use of the antibiotics and other chemotherapeutic 
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measures, the radiation therapy method has proved its indispensability in 
our practice. 

Helio-therm radiation is delivered to the treatment field by two different 
units. The orificial or hand model (Fig. 364) comprises a superheated tungsten 
bulb in a bakelite housing, equipped with a fused quartz, water-filtered appli- 
cator which conducts the radiant energy directly from the bulb to the affected 
area without appreciable loss. 

When the treatment of a larger area is desired, the stand model shown 
in Fig. 365 is employed. This unit delivers the energy from a 300-watt super- 
heated bulb through a 6-inch diameter glycerin filter cell, permitting close 
application to the treatment area without discomfort or irritation. 


Fig. 363.—Cartwright curve showing radiation from superheated tungsten. 
Curve A. Superheated tungsten with 1 inch water cell, at 2 inches. 
Curve B. Same lamp without water cell. 
Curve C. Relative intensity of sunlight. 
Curve D. Relative intensity of nonluminous source of infrared radiation which 
gives the same heating sensation as that of Curve A 

From our observations, as well as those reported by a number of col- 
leagues, this method of radiation therapy produces a regenerative effect which 
is obviously not exhibited by ordinary forms of ‘‘heat.’’ This is doubtless due 
to the simultaneous photochemical action of the radiation, 3,100A to 5,500A, 
in conjunction with the photothermal effect from 5,500A to 14,000A, as oceurs 
in solar radiation. 

We are of the opinion that the method is of demonstrable value in progres- 
sive oral therapy and seems to advance the prophecy of Humphris® who stated 
that, ‘‘Light, when scientifically applied, will do infinitely more than any 
other agent in the service of man to restore normal physiological conditions.’’ 
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‘*Physiological Rest.’’—Every dental extraction is debilitating to a greate: 
or lesser extent depending upon the individual’s physical condition, resistance 
to infection, mental outlook, and ability of adapting to the altered masticator 
mechanism. It is the duty and obligation of the operator to see his patien 





Fig. 364.—Helio-therm Radiation Unit, the approved method of therapy embracing the 
superheated tungsten principle, perfected by E. W. Boerstler, of the Radiation Therapy Re- 
search Laboratories, Watertown, Mass. 





Fig. 365.—The resolution of submaxillary lymphadenopathy of dental origin by irradiation. 


through the postoperative phase which can be the most difficult and most 
neglected part of the operative procedure. He must be prepared to prescribe 
general supportive measures; ample fluid intake and adequate elimination; th 
avoidance of overexertion, and the importance of rest; the prescribing of : 
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igh-ealorie, high vitamin, semisolid or liquid diet; the prescribing of general 
nalgesies and sedation if required; and the use of the antibiotics in the 
nfected case. 

Conclusion.—_The complete exodontist should develop and perfect a 
vhilosophie approach, or attitude, toward his art. This implies much more 
than technique; rather, as we have seen, the application of the accumulated 
scientific resources at his command. For the moment at least, the exodontist 
becomes a physician to his patient, responsible for his health, safety, and happi- 
ness. When speaking of anesthesia, Dr. F. W. Clement of Toledo was heard 
to say, ‘‘An anesthesia can be awfully simple or simply awful.’’ Only when 
our approach is sufficiently universal and imaginative, our outlook broad, and 
our technique exacting can the results be gratifying and our job rewarding. 
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A UNIVERSAL HEADGEAR FOR FIXATION OF COMPLICATED 
FACIAL FRACTURES 





Luoyp C. ENGLAND, D.M.D., Provivence, R. I. 





N THIS article it is endeavored to describe the use of a recently developed 

headgear designed for the reduction and fixation of facial fractures. In the 
title the term ‘‘Complicated Facial Fractures’’ refers to fractures of the maxilla 
and zygoma which do not lend themselves to treatment by the more common 
methods. The article deals with cases in which craniofacial fixation is necessary. 
The outstanding features of the appliance are its great adaptability and sim- 
plicity. After minor adjustments it can be used on any patient regardless of 
the size of their head or facial dimensions. 

Included in this paper are case histories demonstrating the use of the 
M.E.P. headgear, as it is called. It is most useful in maxillary fractures where 
the usual methods of interdental elastics will not suffice. The use of ‘‘make- 
shift’’ headgear appliances does not compare in efficiency with that of this 
universal headgear. It affords many advantages over the old method of attach- 
ing coat hanger wire incorporated into a plaster skulleap. Its ease of application 
and its simplicity make it available for use by almost any hospital dental service. 
It has the ability to immobilize fractures of the maxilla even when there is 
further complication of a mandibular fracture. It has stability and ease of 
adjustability before and after it is in position. By threaded adjustment a 
gradual, well-controlled pressure can be brought to bear in any direction on the 
displaced segment. It does not cause feeding problems, requires a minimum 
amount of nursing care, and cuts down considerably on hospital time. 

Because of the frequency with which cranial injuries are associated with 
fractures of the maxilla, the neurosurgeon should be consulted before the head- 
gear is applied where there is any question that such an injury exists. In the 
event there is a head injury and application of a headeap could cause ill effects, 
it is quite often possible to use additional felt padding and a very light plastic 
bandage material instead of the heavier plaster of Paris bandage. The head- 
gear and its auxiliary parts are made of anodized aluminum and the complete 
headset weighs only twelve ounces. 

As was stated in the beginning, if a fracture of the maxilla can be reduced 
and immobilized by the simple application of interdental elastics, there is no 
need for external fixation. Also, many fractures of the zygoma, if they are 
properly reduced, retain their alignment without the necessity of being main- 
tained by external pressure. However, extensive maxillary fractures sometimes 
extend completely across the middle face horizontally, and of necessity a fixed 
point must be obtained to hold the segment up in position, so that union can 
take place in the least possible time. 
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Description of M.E.P. Headgear 


This headgear consists of a headband with an anterior and two lateral 
brackets. A vertical post attaches to either of these three brackets by means of 
a swivel joint which permits lateral motion. The post is threaded for a fine ad- 
justment and telescopic for a coarse adjustment, so that it may be moved up or 





Fig. 2. 


Fig. 1.—M.E.P. headgear assembled for reduction and fixation of a maxillary fracture. 


Fig. 2.—M.E.P. headgear assembled for reduction and fixation of a depressed fracture 
of the zygomatic arch. 





down through quite a long vertical plane. It can also be moved in or out 
through a horizontal plane by means of a thumbscrew adjustment which permits 
a two-inch movement. The base of the post consists of a ball and socket joint 
to which is attached a labial arch wire or a screw clamp as the case requires. 
This arch wire is made fast to the upper teeth or denture and may be held 
in place by tension in any direction desired. 
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For depressed zygomatic fractures, the vertical telescopic post, in its 
shortened position, is used on the side bracket and a bone serew in the depressed 
segment may be adjusted outward until the desired contour is obtained. 


Method of Application of M.E.P. Headgear 
The best results are obtained with the M.E.P. headgear when the following 
technique is carried out: 


Maxillary Fractures.—The patient is given a short haircut before being 
sent to the Dental Clinic. A snug-fitting stockinette cap is placed on the head 
so that it passes beyond the occipital and frontal protuberances. Four or more 
strips of orthopedie felt are held in position with adhesive tape on the stockinette 
‘ap at strategic positions to relieve the pressure of the plaster of Paris. Plaster 
of Paris bandage is applied around the head several times so that it is strong 
enough to support the headband. Care should be taken that it does not impinge 
upon the ears and that quite a large opening is left at the top to ventilate the 
scalp. The headband is now placed on the head as evenly as possible. If the 
operator stands in front of the patient when the band is positioned, he can adjust 
it quite evenly by making the inferior border of the band parallel to an imagi- 
nary line through the patient’s pupils. The anterior bracket should come di- 
rectly over the patient’s nose and the inferior border of the band should be 
brought down to within one-half inch of the brow line. Some regular plaster 
wash can be added to incorporate the aluminum headband which is perforated 
to give better retention. 

The vertical post is now attached and adjusted so that it conforms with 
the dimensions of the patient’s labial arch. The arch wire is fastened securely 
to the teeth and attached to the ball and socket swivel at the base of the vertical 
post. Adjustments can now be made in any direction to bring the fractured 
segments into position so that the fracture is reduced properly and fixed until 
united. The occlusion of the teeth is an important guide in the final positioning 
of the vertical post. Adjustments can be made later, if postoperative x-rays 
dictate the necessity. 


Zygomatic Fractures.— Where there is a depressed fracture of the zygoma 
or the zygomatic process of the maxillary or temporal bones, it is more expedient 
to insert a bone screw or a Roger-Anderson pin into the depressed segment first. 
This can be done under either local or general anesthesia. The headgear may be 
applied after the patient has recovered from the effects of the anesthetic. If a 
local anesthetic is used, the headeap can be applied at the same sitting. The 
side bracket on the headband is used to hold the vertical post on whichever side 
the fracture is located. It is then possible to clamp the attachment to the head 
of the bone pin and, by slowly turning the thumbscrew, reduce the fracture. 

The following cases are presented to demonstrate the application of the 
headgear. 

Case 1. Horizontal Fracture of the Maxilla 


I. G., a 44-year-old white woman was seen in consultation for the Neuro- 
surgical Department. She had been admitted to the hospital five days previously 
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for injuries about the head, sustained in an automobile accident. X-rays re- 
vealed a fractured nose and a horizontal fracture of the maxilla. After keeping 
her under observation for five days, the Neurosurgical Department had de- 
termined that there was no cranial injury and gave the oral surgeon permission 
to immobilize the maxilla, using a headgear, if necessary. 

Examination of the patient’s mouth disclosed a lower set of broken-down 
carious teeth with most of the posterior ones missing. Her upper incisors were 
replaced by a fixed cast gold bridge running from cuspid to cuspid. The only 
posterior teeth she had were one second premolar and one second molar on the 
left side. Upon even a slight amount of pressure on any of these teeth, the whole 
upper arch and hard palate could be moved. 





wire i ttached to upc teeth Cah Tae ak tat ertieal wont was inserted {0 give con 
stant spring traction but is not necessary in most cases. 

The problem of immobilizing the fractured segment was further complicated 
because the lower teeth were not suitable to accommodate wire loops and, there- 
fore, interdental wires and elastics with a chin strap could not be used. It was 
decided to use the M.E.P. headgear to obtain eraniomaxillary fixation. 

The patient was given a ‘‘erew’’ haireut on the Ward, and 75 mg. Demerol 
intramuscularly on eall from the Dental Clinic. Upon arrival at the Clinic, 
a stockinette cap was cut to fit her head and four strips of felt held in place 
with adhesive tape applied at strategie points around her head to support the 
headgear. Strips of plaster of Paris bandage were wound around her head, 
being careful not to carry them down to less than % inch from the ears, 
but earrying them below the occipital and frontal protuberances. When the 
plaster was of sufficient thickness, the headband was placed on her head so that 
it was level and the anterior bracket was directly above her nose. Plaster wash 
was then applied to ineorporate the headband. After the plaster had set, the 
vertical post was attached to the anterior bracket and adjusted so that it came 
directly in front of the middle of the upper lip. A dental arch wire was shaped 
to conform to the patient’s upper arch. This labial arch was wired with a 
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narrow gauge wire to the remaining upper teeth and the horizontal bar was then 
attached to the vertical post. Holding the patient’s lips apart with a retractor, 
the necessary adjustments were made on the bracket so that her teeth were 
brought into normal occlusion. The various joints of the apparatus were then 
locked into position, thus immobilizing the fracture (Fig. 3). 

Postoperative x-rays were taken, but because of the obscurity of the maxil- 
lary fracture line the results could not be evaluated too well from this source. 
The important thing was that the patient was now able to masticate soft foods 
with comfort and it was obvious from the occlusion of her teeth that the maxilla 
was in good position (Fig. 4). 





Fig. 4.—Postoperative x-rays with M.E.P. appliance in position. 


The patient was kept in the hospital for three weeks following the applica- 
tion of the headgear. During that time she was permitted to assist the nurses 
on her Ward as long as she devoted part of each morning and afternoon to bed 
rest. On her eighteenth postoperative day, the adjustment locks were loosened 
on the headgear so that the maxilla could be tested with slight upward finger 
pressure. It was apparently quite solid as there was little or no motion. How- 
ever, it was deemed wise to keep the apparatus on a little longer. Five days 
later the headgear was removed, as it was believed that union had taken place. 
The patient was discharged ‘‘improved’’ the following day, after being cautioned 
to eat only soft foods and to report back to the Clinic the following week for a 
checkup. When she was seen at that time the maxilla was firm and there was 
no tenderness around the fracture site upon pressure. She was seen again a 
month later at which time recovery was complete. 

Summary.—Because this fracture was a horizontal or transverse one 
which caused the whole maxillary arch and hard palate to be depressed and 
mobile, it did not lend itself to treatment by intermaxillary wires and elastics. 
In order to immobilize it properly, a method had to be used which would main- 
tain the loose segment of the maxilla rigidly in approximation with the rest of 
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the maxilla and in relation to the other bones of the face. The M.E.P. head- 
gear offered an excellent foundation for this craniomaxillary fixation. Once 
the headgear was in place, the patient was able to masticate soft foods and 
carry on an almost normal routine. It may even be possible in similar cases 
to discharge the patient earlier to assume light work or home duties before 
removal of the headgear. 


Case 2. A Triple Fracture of the Mandible With Horizontal 
Fracture of the Maxilla 


S. P., a 42-year-old white woman involved in an automobile accident, 
was brought to the hospital suffering from injuries about the face, caused when 
she was thrown against a windshield. Roentgen examination revealed a trans- 
verse fracture of the maxilla, passing just below the floor of the nasal sinuses 
and through the maxillary sinuses. There were fractures of the mandible 
through the neck of the right condyle, a vertical fracture in the left cuspid area, 
and a horizontal fracture passing through the whole anterior segment just 
below the apices of the teeth, separating the anterior alveolar process from the 
body of the mandible. 

The patient was examined by the neurosurgeon for possible cranial injuries 
and kept under observation for twenty-four hours before treatment by the Oral 
Surgical Service could be considered. During this time a tight Barton bandage 
made her quite comfortable. 

Because of the depressed fracture of the maxilla complicated by the hori- 
zontal fracture of the mandible, the ease afforded a problem in obtaining fixation 
and immobilization. It was decided to use a Jelenko splint on both upper and 
lower arches and attach them to the M.E.P. headgear to obtain external fixation. 

Under local conductive and infiltrative anesthesia, two loose upper anterior 
teeth were removed along with pieces of loose bone and small bits of glass. The 
soft tissues were approximated and sutured with triple zero silk. By means of 
stainless steel wire a Jelenko labial arch wire was attached to the lower, and 
another to the upper teeth. The labial arch wire from the M.E.P. headgear 
appliance was then attached to the maxillary Jelenko splint and interdental 
elastics were inserted (Fig. 5). The headgear was applied using a lightweight 
rigid bandage material and plaster wash. The vertical post was attached to 
the anterior bracket of the headband and adjusted so that it could be connected 
to the labial arch wire. The necessary adjustments were made in order to bring 
the teeth into correct occlusion and the appliance was locked into position 
(Fig. 6). 

The patient was kept on penicillin, 400,000 units intramuscularly daily for 
one week, and 500 e.c. of 5 per cent glucose in saline solution I. V. daily for three 
days. Other than this she received routine nursing care and bed rest. She was 
placed on a special liquid diet which afforded a sufficient amount of minerals, 
vitamins and carbohydrates, and was given strict orders to make no attempt 
to talk. A tight Barton bandage was used for the first five postoperative days 
to give additional support. 
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Except for a moderate amount of postextraction edema and soreness the 
patient was quite comfortable and recovery was uneventful. The sutures were 
removed on the fifth day. Postoperative x-ray examinations revealed the mandi- 
ble to be in good alignment and the segments of the maxilla in normal position. 





Fig. 5.—Lateral jaw postoperative x-ray showing appliance in place. 





Fig. 6.—Profile view of patient two weeks after application of headgear. 


After three weeks the appliance was loosened to the extent that the maxilla 
and mandible could be tested by finger pressure to determine if union was tak- 
ing place. It was noted that they were quite firm. The headgear and the labial 
arch wire that goes with it were removed three days later and the patient dis- 
charged to be followed in the Outpatient Department. The Jelenko splints were 
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removed three weeks following her discharge from the hospital, which was about 
six weeks after they were applied. Subsequent clinical and x-ray examinations 
revealed that union had taken place. 

Summary.—This would have been a complicated case even without the 
fracture of the maxilla. The three fractures of the mandible were of such a 
nature that interdental elastics and wires alone would not afford the necessary 
immobilization. With the horizontal fracture of the maxilla present, some sort 
of a eraniomaxillary splint became a necessity, if union was to take place. The 
headgear which was used afforded a simple and efficient means of establishing 
a fixed point to which the segment of the maxilla could be attached. The seg- 
ments of the mandible were then fixed with the Jelenko splint and attached to 
the remaining maxillary teeth. The’ Barton bandage was used to give the whole 
thing added support. 





Fig. 7.—Headgear being used to immobilize depressed fracture of zygomatic arch. 


Case 3. Depressed Fracture of Zygoma 

A. T., a 23-year-old white male patient, was referred to the Dental Clinic 
with pain, discoloration, and swelling of the right side of his face over the area 
of the malar bone. Other complaints were pain upon opening his mouth and 
numbness beneath his right eye where he had been hit with a hard object during 
an argument. Palpation of the zygoma revealed it to be depressed, with erepi- 
tation and motion present. Anteroposterior roentgen examination confirmed the 
diagnosis of a depressed fracture of the right zvygoma. An attempt was made 
to reduce it by using the intraoral method. Under local anesthesia an incision 
was made along the mucobuceal fold and a periosteal elevator inserted under 
the depressed zygomatic arch. Outward pressure was exerted and the fracture 
reduced. The nature of the fracture prevented it from locking in place, how- 
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ever, and soon after reduction it was noticed that it had become depressed again. 
It was apparent that external force of some kind was needed to hold the segment 
in position. 

The patient was draped and the upper right side of his face prepared with 
antiseptic solutions. Under local anesthesia a small incision was made over the 
depressed fracture and a Roger-Anderson pin inserted into the mobile segment. 
The M.E.P. headgear was then applied and the right vertical arm connected to 
the bone pin. By carefully exerting outward pressure on the vertical arm the 
fracture was reduced again and locked in position (Fig. 7). The patient was 
hospitalized for three days during which time postoperative x-rays showed the 
zygomatic arch to be in good alignment. He could also open and close his mouth 
without discomfort. He was discharged on the fourth postoperative day, to be 
followed in the Outpatient Dental Clinie once a week. Recovery was uneventful. 
Two weeks following his discharge from the hospital the headgear was removed 
and the bone screw withdrawn. The patient was cautioned against taking part 
in any arguments for the next four or five weeks and to avoid pressure of any 
kind over his right cheekbone. 


I wish to express appreciation for the very capable assistance in the treatment and care 
of these patients given to me by Dr. Norman H. Fortier, Pawtucket, R. I., and Dr. Anderson 
Briggs, of Attleboro, Mass.; also, to Mr. E. B. McDermott, of Memorial Hospital, Pawtucket, 
R. I., for his work in photography. 
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A PRELIMINARY REPORT ON THE USE OF HYALURONIDASE 
IN THE TREATMENT OF TRAUMATIC SWELLINGS 


Pau. BEenzeErR, B.A., D.D.S.,* Tuornwoop, N. Y. 


HE oral surgeon, aside from the diagnosis and manipulative procedures, is 

confronted with the postoperative trio of swelling, trismus, and infection. 
Swelling at the site of surgical interference is expected ; it is frequently a result 
of the mechanical injury of cutting the capillaries and lymphaties in the surgical 
area... of laceration and contusion of the tissues during the manipulative 
procedure ... as well as retraction. Ordinarily, postoperative swelling regresses 
after a few days and the surgeon merely prescribes the necessary drugs to 
obtund pain. Frequently there are cases in which the swelling persists and 
hecomes indurated. If the molar regions of the mandible and maxillae are 
involved often there will be accompanying trismus. The manifestation of a 
persistent and indurated swelling with accompanying trismus generally implies 
that either infection is present or will soon set in. 

Cohnhein (1889) showed that the earliest manifestation of inflammation is 
the increased flow of fluid from the capillary vessels into the extracapillary 
spaces. Hudack and MeMaster (1932, 1933) observed an increase in the permea- 
bility of the afferent lymphatics in the initial phase of the inflammatory re- 
actions. Rich (1936) and Menkin (1940 and 1950) showed that the fluid of the 
inflammatory exudate rapidly clots, and the fibrin network formed in the tissues 
provides an interlacing network for the active migration of phagocytes and 
assists in preventing the spread of bacteria from the infected area. Menkin 
(1931, 1935) further demonstrated the mechanisms of ‘‘fixation’’ involved 
here. The foreign substances of bacteria fail to disseminate from an inflamed 
nidus due to an obstructive barrier in the form of thrombosed lymphatics and 
coagulated plasma in the tissues distended with edema. He further showed 
that the degree of fixation bore a direct relationship to the extent of the fibrin 
deposit and the degree of lymphatic thrombosis. Finally, Menkin showed (1946, 
1950) that by injecting urea, which dissolves fibrin, into an area of inflammatory 
edema, it is possible to prevent any appreciable formation of obstructive thrombi 
in the tributary lymphatics, and so fixation can be inhibited. 

Drinker (1938) and MeMaster (1946) pointed out that the obstruction of 
lymph channels results in edema, and that with persistent edema, fibrosis and 
induration take place and eventually elephantiasis may develop. Concurrently, 
pressure in an edematous and indurating area will tend to occlude, mechanically, 
the vessels that may be patent in the area, thus contributing further to the 
general stasis. Drinker, Field, Ward, and Lyons (1935), in a series of experi- 
ments on dogs, showed the striking drop in the natural resistance to infection 
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by interferenee with lymph flow and creating circulatory stasis. Usually dogs 
are highly resistant to pathogenic organisms. Similar clinical observations are 
regularly recorded in human disease, especially in postsurgical cases where 
stasis and lymphedema exist. 

It is now generally understood that in the pathology of inflammation, the 
site of inflammation is, with few exceptions, localized in vascularized connective 
tissue at the site of injury, regardless of the parenchymatous organ involved. 
Duran-Reynals and associates (1950) discussed the mesenchyme completely 
from studies on electron microscopy to isolation of its chemical constituents. 
Basically, the ground substance of connective tissue, as Meyer (1947) showed, is 
composed essentially of hyaluronie acid, ‘‘A mucopolysaecharide which in 
animal tissues seems to bind water in interstitial spaces.’’ Bunting (1950) 
showed the distribution of the mucopolysaeccharides to be as extensive as the 
soft connective tissues themselves. Watson and Pearce (1949) demonstrated 
in a case of localized (pretibial) myxedema excessive amounts of hyaluronic 
acid and other mucopolysaccharides. The case was associated with a progressive 
cutaneous fibrosis. Recently, Duran-Reynals, Bunting, and van Wagenen 
(1950) and Chain and Duthie (1940) pointed out in the eyelie retention of 
fluid in the sex skin swellings of the macaque monkeys that there is also an 
increase of hyaluronic acid. Duran-Reynals and associates (1950) further 
showed how the action of hyaluronidase, when injected, broke down the hyalu- 
ronie acid retention barrier. Ordinarily the sex skin is an extremely firm 


fluid-filled tissue, not pitting under pressure. However, they found that after 
the injection of hyaluronidase into the sex skin, a softening of the tissue occurs 
which pits under pressure and later collapses entirely. 


The hyaluronidase that was used in the foregoing experiment was originally 
isolated and deseribed by Duran-Reynals in 1929 as the enzyme which enhanced 
the spread of vaccinia in tissues and in general made for a more rapid diffusion 
of fluids through tissues. It works by virtue of its enzymatic action of hydro- 
lyzing the viscous hyaluronic acid barrier between cells. Its main clinical use 
is in hyperdermoclysis in pediatrie practice as Hechter and associates (1947) 
reported. Kirby and associates (1949) combined it with local anesthetics to 
diffuse them over a greater area in giving nerve block anesthesia. Seifter (1950) 
showed that a dose 200,000 times larger than the therapeutic dose must be in- 
jected to produce the first sign of toxicity. Warren (1950), in experiments on 
laboratory animals, demonstrated that the highly purified testicular hyaluroni- 
dase has no deleterious effect on the spread of infection. 

Thus with an analysis and correlation of the literature cited previously 
herein, we can make tenable the use of hyaluronidase as an aid in the treatment 
of traumatic swellings. First, it was expected that the judicious use of the 
enzyme after a short period of normal postoperative healing would result in 
an enhanced diffusion of the fluid exudates away from the surgical site. Second, 
the induration that might be forming in an area of prolonged edema would be 
broken up due to a hydrolysis of the new hyaluronic acid and barrier mucopoly- 
saccharides being formed with fibrosis. Finally, with the reduction of the hard 
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swelling to a soft swelling the lymphatics and capillaries might more readily 
regenerate and alleviate the stasis, making for a more rapid healing and a 


decrease in the possible incidence of infection. 


Materials and Methods 

The hyaluronidase* used was testicular hyaluronidase derived chiefly 
from bovine testes. 

The dosages to be used in the following eases were based primarily on the 
factors which control the rate and degree of spread of the enzyme. Hechter 
(1950) showed, in an experimental study, that the spreading activity is rapid 
when local interstitial pressure is high. It decreases when the mechanical 
factors decline to minimal values, while under normal conditions the enzyme 
will diffuse through subeutaneous tissues at a slow rate. When the fluid pres- 
sure in the area is high, as in the case of localized edema, or when the enzyme 
is introduced into the tissues with a volume of fluid, then the rate of diffusion 
is accelerated. With localized fluid pressure present, the enzyme will spread and 
remove the dermal hyaluronic acid barrier at sites more distant from the point 
of injection. 

The dosages that were used in the following cas:s were either 150 TR 
units or 500 TR units. It was introduced directly into the center of the swell- 
ing diluted with as much saline as was necessary to elevate the fluid pressure 
in the area. The material was injected without anesthesia. A precaution that 
was taken in the use of the drug was to avoid acutely infected areas. In each 
case only a single injection of hyaluronidase was given. 


Case Reports 


Case 1. Swelling ci Corpus Adiposum Bucci.—A 42-year-old man in- 
adveriently had the left bueeal pad injected with a local anesthetic solution. 
Pain was experienced on injection and swelling appeared immediately. Twenty- 
four hours later the area was a hard, circumscribed, tender swelling the size 
of a walnut. The swelling was visible intra- and extraorally. The patient felt 
pain when the area was palpated, and he was uncomfortable. An injection of 
1 c.e. saline and 500° TR units of hyaluronidase was given intraorally directly 
into the center of the area. Thirty-six minutes after the injection there was a 
marked decrease in the size of the swelling. It became soft and all pain dis- 
appeared. The patient felt much better. Sixty minutes after the injection the 
area was reduced to a soft, painless mass about the size of a grape. Twenty- 
four hours after the injection the area was almost completely normal. No 
clinical symptoms were present. Ordinarily, this condition would have taken 
about a week to clear. , 


Case 2. Hematoma of the Face.—<A 50-year-old woman had a fractured 
right condyle due to an automobile accident. The entire right side of the face, 
the eye region, cheek, and mental region, was diffuse with eechymosis. Four 
weeks later all the eechymosis cleared. In the zygomatic area of the face, intra- 


*The hyaluronidase was supplied by Wyeth, Inc., Philadelphia, Pa. 
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and extraorally, a hematoma persisted which was hard and ovoid, one inch in 
diameter. One cubic centimeter of saline and 500 TR units of hyaluronidase 
were injected intraorally. A burning sensation was felt by the patient upon 
injection and lasted thirty minutes. Within five minutes after the injection 
a soft swelling formed below the zygomatic area in the cheek. The former 
circumscribed and indurated area had softened. The soft swelling persisted 
for forty-eight hours. When seen one week later the indurated area was almost 
completely gone except for a small soft mass about one-quarter inch in diameter. 
Ordinarily it would have taken two or three weeks longer for resolutioin to reach 
this stage had the patient not been treated with hyaluronidase. Complete 
resolution followed. 


Case 3. Swelling of Lower Left Molar Area With Trismus.—aA 19-year- 
old man, two days after the removal of an impacted lower left third molar, had 
a hard swelling in the area at the angle of the mandible with accompanying 
trismus. <A 3.5 ¢.e. solution of saline with 150 TR units of hyaluronidase was 
injected intraorally into the swelling. A slight burning sensation was felt which 
lasted twenty minutes. Thirty minutes after the injection the area, when 
palpated, was noticeably softer and the patient experienced relief of tension. 
Forty minutes after injection the patient could open his mouth wider. Twenty- 
four hours after injection the patient was quite comfortable. Trismus was only 
partially present. A small soft swelling was present in the area at the angle 
of the mandible, which seemed to be gravitating downward. Forty-eight hours 
after injection the patient developed a tender submaxillary node. He was placed 
on penicillin intramuscularly. The duration of the soft swelling and tender 
node was one week before resolution took place. 


Case 4. Swelling and Ecchymosis of the Lower Cuspid Area.—In a 55- 
year-old woman there was a hard swelling twenty-four hours after the removal 
of retained roots and ecchymosis in the lower right cuspid area. The area was 
hard and tender intra- and extraorally. Saline, 3.5 ¢.c., with 150 TR units of 
hyaluronidase, was injected intraorally into the area. Fifteen minutes after 
the injection the area softened. Thirty-five minutes after the injection the 
entire area softened and was smaller in size. The extent and color of eechymosis 
was about the same. Twenty-four hours after the injection the swelling was 
greatly reduced. The patient had no symptoms. The ecchymosis was markedly 
reduced, but still present. Normal healing took place and in forty-eight hours 
all eechymosis was gone. 


Case 5. Indurated Swelling and Trismus.—A 23-year-old man, after the 
removal of an impaction, came in with a twelve-day postoperative indurated 
swelling around the lower left molar area, and trismus. Saline, 3.5 ¢.c., with 
150 TR units of hyaluronidase, was injected intraorally into the hard swelling. 
Thirty-five minutes after the injection the entire area became softer. The 
patient remarked that the pressure had decreased. A slight warmth in the 
area was noticed. Forty-five minutes after the injection the induration and 
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trismus had almost disappeared. The patient was elated and felt very much 
better. He could put his jaw in protrusive position which he could not do 
before. Twenty-four hours later no clinical symptoms were present and man- 
dibular movements were practically normal. A small soft puffiness was present 
at the angle of the mandible. Healing was uneventful. 


Case 6. Induration and Partial Trismus.—A 29-year-old man, sixteen 
days after the removal of an impacted lower right third molar, developed in- 
duration at the right angle of the mandible and the patient could open his 
mouth only about one-half inch. One cubie centimeter of saline and 500 TR 
units of hyaluronidase were injected intraorally into the hard area. Thirty 
minutes after the injection the hardness and tension began to subside. Forty- 
five minutes after the injection the hardness was completely gone and the pa- 
tient had almost the full use of his jaw. He could easily go into protrusive 
and lateral excursions. A soft puffiness persisted at the angle of the mandible 
for the next twenty-four hours, by which time trismus had entirely disappeared. 


Case 7. Swelling of the Upper Lip.—aA 42-year-old man had an extensive 
five-day postoperative swelling of the upper lip due to a cyst removal from 
cuspid to euspid. The lip was painfully distended with edematous fluid. The 
vermilion border was stretched and everted. It was immobile. There was much 
discomfort. One eubie centimeter of saline and 500 TR units of hyaluronidase 
were injected through the vermilion border into the swelling. Fifteen minutes 
later the patient experienced a relief from tension and pressure. Thirty minutes 
later the entire lip became softer. Forty minutes later slight movement of the 
lip was possible. Palpation revealed softening of the area and a reduction in 
the size of the swelling. Twenty-four hours later the patient had no pain or 
tension and could move the lip. <A soft swelling of the lip still persisted but 
with no subjective symptoms. Healing was uneventful. 


Case 8. Ecchymosis of the Mental Region and Swelling.—A 62-year-old 
woman had twenty-four hour postoperative ecchymosis after alveolectomy of 
the lower left cuspid and premolar area and some swelling. Saline, 3.5 ¢.c., 
and 150 TR units of hyaluronidase were given intraorally. The ecchymosis 
persisted. The soft swelling gravitated to the submental region. There were 
no evident changes, either beneficial or adverse, as a result of using the enzyme. 


Case 9. Ecchymosis of the Mental Region.—<A 48-year-old man with eight 
days’ postoperative eechymosis after alveolectomy of the entire right mandibular 
ridge was treated intraorally with 3.5 ¢.c. of saline and 500 TR units of hy- 
aluronidase to resolve the ecchymosis. No change in the resolution of the 
ecchymosis was noticed. . 


Case 10. Hard Swelling of the Submaxillary Gland—A 46-year-old 
woman developed fibrosis of the submaxillary gland due to the retention of a 
sialolith. The duration of hardness was two months. Saline, 3.5 ¢.c., and 500 
TR units of hyaluronidase were injected into the gland intraorally. No notice- 
able reduction of size or hardness of the gland could be seen. 
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Discussion 

Previously, nothing has ever been injected into a swelling in order to reduce 
it. Heretofore, the treatment of traumatie swellings and trismus has been by 
such diverse methods as hot or eold applications, heliotherapy, diathermy, 
‘adiation, the use of systemie antibioties or chemotherapeutic agents, with 
equally diverse results. 

The results of the foregoing treatments have varied. In general they follow 
the pattern upon which the original rationale for the use of the drug was based. 
The outstanding results were obtained in the chronie cases. 

After surgical procedures one should not interfere with the edema and swell- 
ing which ensue. The inflammatory response is protective from the standpoint 
of a local immunity reaction as well as for its metabolic products which stimulate 
the healing and regeneration of new cells (Menkin, 1950). The inflammation 
and swelling at the surgical site should begin to resolve progressively after 
forty-eight hours, barring secondary infection or a general systemie disturbance. 


The resolution of postoperative sequelae is a relative phenomenon depending en- 


tirely upon the healing powers of the individual involved. Also, the process is 
not entirely an objective one. The variation in individual thresholds of pain 
and relative mental discomfort unfortunately enters into the postoperative pic- 
ture as a whole. In the cases responding to therapy, the response for the most 
part took place within a thirty- to sixty-minute period. Objective symptoms 
such as trismus, hardness, and degrce of swelling were noticed to have reduced 
within one hour. The alleviation of such subjective symptoms as tension, pres- 
sure, or pain upon the affected part were noticeable in that short period. 

In three cases there were no effects, neither subjectively nor objectively 
(Cases 8, 9, and 10). The enzyme merely dissipated in the tissue. Only two 
of the ten cases treated showed any signs of untoward reactions. In each case 
this was a burning sensation at the site of the injection that soon disappeared. 
In two eases a slight gravitational drifting of the soft swelling occurred. This 
did not interfere with the improvement. 

In the case (Case 1) where there was an infiltration of fluid into the corpus 
adiposum bucci, the action of hyaluronidase is classic. It made for a rapid 
diffusion of the confined fluid by breaking down the hyaluronic acid and muco- 
polysaccharide barrier that was found in the dense capsule around the buccal 
pad. If this patient had not been treated with hyaluronidase the symptoms 
would probably have resolved slowly. However, as described previously, all 
symptoms disappeared within twenty-four hours. 

With the use of the enzyme in the case (Case 2) of the hematoma there were 
no appreciable amounts of fluid to contend with. Instead, there was a progres- 
sive fibrosis in the area with a probable increase in hyaluronic acid. The enzyme 
probably hydrolyzed the dense ground substance barrier. This permitted a new 
rapid growth of capillaries and lymphatics in the area. Having overcome stasis 
the tissues were then able to reorganize and complete healing. The use of 
hyaluronidase in this case also facilitated more rapid healing. The drug did 
not noticeably accelerate the absorption of fresh areas of eechymosis. 
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In other eases (Cases 3, 5, and 6) where indurated swellings and trismus 
were involved, the same general phenomena in tissue reaction took place. The 
hard swellings were reduced to soft swellings which became smaller in size. 
The trismus partially or completely disappeared. The trismus was possibly due 
to a myositis, with an edema and induration of the muscles involved with inter- 
stitial growth of fibrous tissue. This stasis and congestion probably altered the 
muscle metabolism. When the hyaluronidase was applied to the site fluid 
congestion was relieved. This resulted in a more normal circulation. which 
brought new metabolites to the arca to aid healing and to relieve the tonic spasm. 

The most important changes that occurred using the enzyme therapy were 
subjective in nature. After the injections the patients noted an alleviation of 
tension or pressure in the area and less pain. Movement in the involved areas 
was made possible. In general, the patients experienced almost complete sub- 
jective relief after the injection. All the eases progressed to normal, uneventful 
healing. They seemed to have healed in a shorter period than if they had not 
heen so treated. Reducing the hard swellings te soft swellings and giving move- 
ment to the affeeted parts helped eut down on the possible incidence of infection, 
especially in the chronic cases. 

In this brief preliminary report an attempt is made to introduce a new 
rationale for the treatment of lymphedema and indurating areas. The cases 
presented are few, but definitely indicate that favorable results can be obtained. 
More must be done in choosing eases that may be treated with the enzyme. In 
order to appreciate the mechanisms of the therapeutic actions that oeecurred 
in the eases referred to herein, more basic research must be done, and many 
more clinical eases must be studied. One wonders what brings about the large 
hyaluronic acid and mucopolysaccharide substrate that seems to form in these 
areas. Are the great quantities of clotted fibrin metabolized and converted to 
a substrate upon which the enzyme can act? What are the tissue changes that 
take place upon the use of the enzyme in chronic inflammatory areas? Cer- 
tainly this study quickly brings to mind many new avenues for the clinical 
application of hyaluronidase. 


Summary 


A brief review of the literature on inflammation and edema is presented. 
An attempt is made to correlate it with the basic work on hyaluronidase and 
the ground substance of connective tissue in order to develop a rationale for 
the use of the enzyme in treating traumatic swellings. Cases are presented 
which have been treated with hyaluronidase. Cases so treated have in general 
reacted favorably. The most important results seem to be in the removal of 
subjective symptoms. Objectively the healing time seems to have been reduced 
by the treatment. : 
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LUDWIG’S SYNDROME* 


RicHARp M. Herp, D.D.S., A.B.,** LouIsvILLe, Ky., 
AND J. FRANK Hau, D.D.S., B.S.,*** INDIANAPOLIS, IND. 


neta ’S angina is a gangrenous cellulitis which originates in the submaxil- 
lary space and spreads rapidly toward the floor of the mouth. According to 
T'schiassny' it is caused almost exclusively by infections of the mandibular molar 
teeth. The main danger is from asphyxiation due to the rapidly increasing 
characteristic respiratory embarrassment that is the result of swelling of the 
deep structures of the neck with displacement of the tongue backward, and edema 
of the glottis. 

We learn from a review of the literature that most infections in the region 
of the mouth, pharynx, and neck have gone under the name of Ludwig’s angina.” 
However, at the Indianapolis General Hospital we follow Taffel and Harvey’s® 
criteria for making the diagnosis of Ludwig’s angina: (1) the patient must 
present a deep and tender swelling in the submaxillary and submandibular areas 
of the neck; (2) there must be swelling in the floor of the mouth; (3) there 
must be elevation of the tongue. The course of the disease may be mild for 
several days, then suddenly become alarmingly severe when edema and swelling 
interfere with respirations.‘ 

Those surgeons who have dealt with this disease syndrome realize that 
Ludwig’s syndrome does constitute a clinieal and pathologie entity and deserves 
special consideration. An infection of the neck in the submental or submaxillary 
region does not constitute Ludwig’s angina, but by extension from the submaxil- 
lary region around the mylohyoid muscle to the floor of the mouth it may become 
Ludwig’s angina. In order to understand the mechanism involved in the spread 
of infection in Ludwig’s angina, the buecal cavity may be considered as a ball. 
The limits of this ball are ‘bony structures, i.e., mandible, teeth, and the palate, 
which sharply limit any swelling which may oceur in the bueeal eavity (Fig. 1, 7). 
The infection, when it does oceur, is limited at the base by the diaphragm formed 
by the mylohyoid and geniohyoid muscles and ligaments attached to the hyoid 
hone. The submaxillary and sublingual salivary glands and lymph nodes may 
become secondarily infected, but usually are not primarily diseased. When 
swelling oceurs in the structures of the floor of the mouth or tongue, the buccal 
eavity is soon filled and there is obstruction of the respiratory passages. 

The infection may spread into the neck (Fig. 1, 2) by the extension and 
invasion of bacteria to the larynx and the lymph nodes. It is therefore obvious 
that a patient may have several different pockets of purulent material not 





*In 1836, Ludwig, then a professor at Stuttgart in Wiirtemberg, published a report on 
gangrenous induration of the neck and since that time most infections of the mouth, especially 
those that terminate fatally, have gone under the name of Ludwig’s angina. 

**Director, Section on Oral Surgery, Louisville General Hospital; Assistant Professor 
of Oral Surgery, University of Louisville, School of Dentistry. 

***Professor of Oral Surgery, Indiana University, School of Dentistry. 
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anatomically connected, but definitely affecting the outcome of the disease. The 
submaxillary triangle and the superior carotid triangle may be involved and 
from here the infection may spread to the lungs or heart (Fig. 1, 3). 

Fluctuation is almost always absent in the early stages of the disease. The 
complications of this disease are mediastinitis, asphyxia, septicemia, and aspira- 
tion pneumonia. The clinical course is affected by the proper use of chemotherapy 
and antibiotic substances along with proper surgical judgment and nursing care.® 
Although the cardinal principle in surgery is to remove the source of infection, 
we believe that in advanced cases this cannot always be done,’ as is demonstrated 
in the following ease. 


Fi 
Geniohyoid M7” 
Mylohyoid Mm 


Trachea-—— 


Pleural 
Cavity 


Fig. 1. 


Case Report 
J. S., a 21-year-old Negro man who appeared critically ill, reported to the 
hospital with a severely swollen right jaw and a temperature of 105.4° F. 
rectally. An adequate history was not obtainable. 
There was definite crepitus over the right side of the face and in the upper 
neck regions, giving the impression of an infection with gas formation and 
symptoms, resembling Ludwig’s syndrome. The patient was hospitalized and 
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laced on the critical list. Blood cultures were taken, and the patient immedi- 
ately received 500,000 units of penicillin intravenously* ® ? 1 plus 2.5 Gm. of 
sulfadiazine intravenously in 2,000 ¢.c. of 5 per cent glucose in normal saline. 
A polyvalent gas infection antiserum was administered intramuscularly. The 
patient received 10 er. aspirin orally every three hours, and periodie aleohol 
sponges to reduce the elevated temperature. Hot magnesium sulfate packs were 
applied continuously to the neck. 

The condition remained stormy. The patient became irrational, babbling 
unintelligible statements. A small opening with a thin seropurulent discharge 
appeared below the mental notch. 

Blood examination revealed a hemoglobin of 15 Gm. and a leucocyte count 
of 12,550. No growth on the blood cultures was reported in twenty-four hours. 
Direct smear showed abundance of gram-negative rods and a few chains of 
streptococci. The cultures of the direct smears were nonhemolytie streptococcus, 
Staphylococcus aureus, and Bacillus coli communis, Aerobacter aerogenes, and 
Streptococcus viridans. 

The second evening following admission the patient was taken to the operat- 
ing room and under open-drop ether with an endotracheal tube in place,’ ** an 
incision was made over the fluctuant area following the lines of the mandible, 
extending approximately 6 to 8 em. on either side of the midline. This incision 
was carried down through the platysma muscle and the superficial fascia. All 
structures encountered were markedly necrotic. The incision was probed with 
a hemostat and approximately 20 ¢.c. of extremely foul yellow pus were expressed. 

The hemostat was directed in the midline up toward the floor of the mouth 
and another pocket of pus was encountered. Cultures were taken of this for 
both aerobie and anaerobie studies. Exeessive bieeding was not encountered. A 
small Penrose drain was inserted into the pocket located in the floor of the mouth 
and brought out of the center of the incision and sutured to the skin edges. The 
incision was left open and loosely packed with hydrogen peroxide soaked gauze. 
The patient was given tetanus antitoxin. 

The third hospital day showed no change in the patient’s condition, which 
remained markedly toxic. Because of ha'lucinations and craving for alcohol, the 
patient was started on daily 10 per cent glucose with vitamin B complex, plus 10 
units of regular insulin. The penicillin doses were increased to 100,000 units 
intramuscularly every three hours. An indwelling catheter was passed because 
of the patient’s inability to void. The wound and all tissues exposed were very 
necrotic and it seemed that a large area of the neck tissue would be lost. Con- 
tinual irrigation of the wound with hydrogen peroxide was stressed. The patient 
beeame more irrational and it was necessary to restrain him. The blood cultures 
exhibited no growth at forty-eight hours, but the temperature dropped to 103° F. 
Streptomycin, 14 Gm. every twelve hours, was started; also 4 ¢.c. of paraldehyde 
was given per rectum. The patient took little fluid orally and it was necessary 
to continue all medication and nutrition by the intravenous route. 

Examination of the chest revealed moist rales and a dullness over both bases 
of the lungs. On the third hospital day, cultures revealed nonhemolytie strep- 
tococeus, Staphylococcus aureus, and Aerobacter aerogenes. Direct smear showed 
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abundant gram-negative rods and a few chains of streptococcus. No gas-produc- 
ing bacteria were found. However, ‘‘Anaerobic non-hemolytie Streptococci 
which are normal inhabitants of the mouth and nose are usually harmless sap- 
rophytes, but they may became highly virulent. They produce a gas and putrid 
odor and live in necrotic or devitalized tissue, or tissue with a low oxgen tension 
because of diminished blood supply.’’"* 

The fourth hospital day found the patient’s condition unchanged. Hema- 
turia was noted and all sulfa drugs stopped as sulfa crystals were noted micro- 
scopically in the urine. The hemoglobin dropped to 8.5 Gm. and the leucocyte 
count rose to 18,850. The patient received 500 ¢.c. of whole blood. There was 
definite danger noted on this day of superior mediastinitis from the downward 
extension of the infection. Toward evening the patient became more restless and 
the respirations became short and shallow, rate, 60 per minute. There was no 
intercostal retraction and the swelling of the neck extended to the sternum. 
Rales were heard throughout both lung fields. The E.N.T. Department was 
called for consultation and an emergen¢y tracheotomy was performed under 
local anesthesia. As the incision was made through the superficial fascia, thin 
yellow pus exuded from the wound, coming from both sides of the trachea. <A 
finger was used as a probe along the area of the trachea, allowing more pus to 
escape. An extra long No. 5 tracheotomy tube was inserted into the trachea. 
The patient’s labored respirations ceased immediately. The fluctuating mass at 
the angle of the left side of the mandible was incised and more thin yellow pus 
was obtained 

The patient showed improvement on the fifth hospital day. Restraints were 
removed. The swelling in the neck had subsided somewhat. The patient’s 
temperature fell to 101° F. During the next five days the patient continued to 
improve but was moderately confused and irrational. The intravenous strep- 
tomycin and intramuscular penicillin were discontinued and Duracillin, 200,000 
units every twelve hours, was substituted. On the tenth day, the neck structure 
showed definite signs of healing. The hydrogen peroxide soaks were discontinued 
and Dakin’s solution soaks substituted. Later, isotonic solution of chlorophyll 
was used for irrigation. The tracheotomy tube was removed the following day. 
The small area that was lost by necrosis was insignificant. 

On the twenty-fifth hospital day the tracheotomy wound was closed. X-rays 
of the mandible, anterioposterior skull plates, and individual periapical dental 
films were taken. 

The maxillary right third molar, right second premolar, and the right 
mandibular first molar were extracted. It is believed the infected teeth were 
responsible for the patient’s Ludwig’s angina. 

On the thirtieth hospital day the patient was discharged, having regained 
20 pounds of the 35 pounds he had lost since being in the hospital.* 


Conclusion 


The treatment and management of a case of Ludwig’s angina is reported. 
In a case that was reported to the hospital since the admission of the case 


*From the Department of Oral Surgery, Indianapolis General Hospital, J. Thayer Waldo, 
M.D., D.D.S., Chief. 
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eported here, we noted that tracheotomy on admission brought about more rapid 
mprovement. We are of the opinion if a tracheotomy had been done on admis- 
sion of this patient, recovery might have been quicker. It is our opinion that 
racheotomy should be seriously considered to expedite recovery from Ludwig’s 
ingina and also ‘‘radical surgery as soon as the diagnosis is established.’’ 
Streptomyein, which is specifie for Escherichia coli, should be administered 
every eight hours. When indicated, whole blood transfusions should be given 
immediately and will often save lives in uncontrolled fulminating infections."® 

Although the younger surgeons do not see as many cases as were seen several 
years ago, we, today, cannot depend on antibiotics only to save a patient’s life. 
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FRACTURED ZYGOMA 


Report of a Case 


COMMANDER CHARLES R. SHEA, DENTAL Corps, Nava Gun Factory, 
WASHINGTON, D. C. 


Heer -A man, 22 years of age, was admitted to the hospital with a 
fractured zygoma received two months previous to admission. Two at- 
tempts have been made to reduce the fracture. 

Clinical examination of the patient revealed a depression of the cheek 
over the inferior orbital ridge which was extensively displaced posteriorly and 
inferiorly. Intraorally palpation revealed a fracture of the inferior border of 
the antrum. Paresthesia of the area supplied by the infraorbital nerve was 
noted, and the patient complained of tiredness of the eyes and severe headache. 
The result of a general physical examination was essentially negative. 


Fig. 1. 


Roentgenographic Examination.— Vertex roentgenogram revealed a frac- 
ture through the infraorbital foramen with displacement of the zygoma pos- 
teriorly (Fig. 1). A fracture in the inferior wall of the antrum was also noted. 

Operation.—Under endotracheal anesthesia, an intraoral incision was made 
in the bueeal fold over the line of fracture of the inferior wall of the antrum 
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CHARLES R,. SHEA 


Fig. 5. 


(Fig. 2). Dissection was continued and the fracture exposed. Small fragments 
of bone were removed, the antrum débrided, blood clot and fragments removed 
from within. A large elevator, supported by cotton rolls, was placed into the 
cavity, creating traction in a forward and upward direction (Fig. 3). While 
reducing the fracture the inferior border of the orbit was palpated and brought 
into normal alignment. After the antrum was débrided a Penrose drain was 
placed with the two ends left protruding out of the incision (Fig. 4). An iodo- 
form packing was inserted and the reduction checked further. Postoperative 
roentgenogram revealed the iodoform dressing in place and a good reduction 
of the fracture (Fig. 5). 


Course.—On the following day, the patient’s temperature was normal. Ice 
packs had been applied immediately after operation. On the fourth day the 
patient was looking and feeling better. Routine irrigations of the mouth were 
given for three weeks, at the end of which time the iodoform dressing and the 
Penrose drain were removed. The opening into the antrum had closed at the 
end of three more weeks and the patient was dismissed from the hospital. 











APICOECTOMY FOLLOWED BY UNUSUAL RADIOLOGIC FINDING 





FRANK G. Everett, M.S., D.M.D., M.D.,* PorTLanp, ORE. 





N DEC. 6, 1947, a 57-year-old white woman presented herself for 

treatment of a nonvital and painful maxillary left lateral incisor. The 
pulp was gangrenous and a radiogram taken that day showed a pea-sized 
radiolucent area about the apex of the diseased tooth (Fig. 1, a). The root 
canal was treated by lavage, enlargement, and the use of antiseptic agents. On 
Dee. 20, 1947, an apicoectomy was performed and the root canal filled with a 
gutta-percha cone sealed in with iodoform-oxyphosphate cement mixture.t The 
radiolucent area shown in Fig. 1, a was found to have been caused by a periapical 
granuloma, which was removed by curettage. Fig. 1, b is a radiograph taken 
immediately following operation. Healing was uneventful and the tooth re- 
mained comfortable. 

On Sept. 16, 1948, about nine months after operation, the first routine 
checkup was made. The tooth was found to be comfortable; no soreness could 
be elicited by palpation of the mucosa overlying the labial plate. The surface 
configuration of the mucosa appeared normal with a narrow scar about 1 em. 
wide across the apical area. The radiogram taken on this day (Fig. 1, c) showed 
around the operated apex a periodontal membrane of a thickness only slightly 
greater than normal, and a nearly intact lamina dura. Several millimeters 
eraniad, however, appeared a well-defined radiolucent area, giving the impres- 
sion of a residual cyst, though it is understood that no definitive diagnosis of 
radicular cyst should be made on the basis of radiographic findings alone.’ It 
was decided to wait and check this area again after another six months. The 
patient did not return, however, until Jan. 8, 1951, slightly over three years 
after the operation. 

At this time (Jan. 8, 1951) the clinical examination gave results more or 
less similar to those obtained at the previous checkup in September, 1948. The 
radiogram taken at this latest occasion (Fig. 1, d) showed around the operated 
apex a periodontal membrane of normal thickness, and a perfectly intact lamina 
dura. The negative again revealed the presence of a well-defined radiolucent 
area, somewhat smaller than on the earlier picture (Fig. 1, c). An exploratory 
operation was decided upon in view of the possibility of the interpretation of 
this area as a residual focus, related to previous pathology. 

A typical mucoperiosteal flap was peeled back over the apical area and in 
the labial plate was revealed a deep crater which was completely lined with 
compact bone. Dense fibrous sear tissue filled the creater, revealing the cause of 
the peculiar bone configuration seen in the radiogram prior to surgical explora- 
tion (Fig. 2). 

*Associate Professor, Departments of Oral Pathology and Periodontia, University of 
Oregon Dental School. 

#One part by weight of iodoform powder added to twenty-five parts by weight of zinc 
oxyphosphate cement powder, and incorporated in cement liquid. 
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Fig. 1.—Left upper lateral incisor presenting: a, periapical radiolucent area prior to 
apicoectomy (Dec. 6, 1947); b, postoperative appearance (Dec. 20, 1947); ¢, radiogram taken 
about nine months after operation (Sept. 16, 1948), showing well-defined radiolucent area at 
some distance from the apex; d, radiogram taken three years after operation (Jan. 8, 1951), 
showing radiolucent area somewhat smaller; note periodontal membrane of normal thickness 
and intact lamina propria around apex. 





Fig. 2.—Diagram of a labiolingual section through the operated upper lateral incisor, 
showing: A, the labial bony crater lined with compact bone; B, scar tissue filling the crater; 
C, the root canal filling, D, a metal restoration. This drawing explains the topography at the 
time the latest radiogram (Fig. 1,d) was taken. 
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In discussing this case it should be recalled that the upper lateral incisor 
is ordinarily inclined lingually with its apical end,? a fact which makes for a 
considerable distance of the root tip of this tooth from the labial plate. This 
arrangement is also evidenced by the clinical experience that periapical abscesses 
originating from the upper lateral incisor tend to break through to the palate 
rather than to the vestibulum.* During an apicoectomy, therefore, a considera- 
ble layer of bone has to be traversed occasionally in order to reach the periapical 
area of this tooth. Removal of this bone to gain access to the apex from the labial 
aspect accounts for the formation of the bone crater. 

In explanation of the radiolucent area visible in Fig. 1, ¢ and d, it should 
be pointed out that such an appearance in most cases will be due to loss of bone in 
the center of the alveolar process, for instance, an osteolytie focus, rather than to 
a bony erater occurring on the labial plate as in this ease (Fig. 2). The shrink- 
age of the radiolucent area occurring between the times when Fig. 1, c and d 
were taken, is to be accounted for by a gradual deposition of bone on the sides 
of the crater. 

It is felt that this report might explain why in some of the cases a radio- 
lucent area is found years after apicoectomy though clinically there is no 
infection present. This may be particularly the instance in the field of the upper 
lateral incisor. 
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TRANSITORY UNILATERAL FACIAL PARALYSIS (BELL'S PALSY) 








Case Reports 


W. Harry Arcuer, B.S., D.D.S., M.S.,* Prrrspuran, Pa. 


ATIENTS who suddenly develop unilateral facial paralysis (Bell’s palsy) 
are frequently sent to their dentists to determine whether or not there is 
focal infection in the oral cavity, and, if so, to eliminate the infection. 


Etiology 

The etiology of this facial paralysis which occurs within a matter of hours 
is unknown. It is thought that the paralysis is probably of toxic infectious 
origin. For this reason the patients with sudden onset of unilateral facial 
paralysis are frequently referred to their dentists to determine whether or not 
there is some focal infection in the oral cavity, and, if so, to eliminate the 
infection. 

One case reported here certainly seems to support this theory. The rela- 
tionship between exposure to cold draughts and the onset of the paralysis is 
significant. The facial paralysis is probably a neuritis of unknown origin with 
the cold acting as the precipitating agent. Five cases reported here followed 
such an exposure. 

Tickle’ said: “The lesion which produces Bell’s Palsy is in my opinion, 
actually due to physiologic or histopathologic traumatism induced either by 
toxic products in the nerve fibers or an inflammatory swelling of the nerve 
sheath, the pressure of which stops the conveyance of impulses. 

“That this perineural swelling in the facial nerve should be so disastrous 
in effect is largely due to the fact that this important nerve is enclosed in a 
bony tube from the internal auditory meatus to the stylomastoid foramen. 
While a large percentage of cases which suddenly develop a facial palsy fol- 
lowing exposure (refrigeration) or toxic disturbance (focal abscesses that 
cause neuritis elsewhere) recover completely, there is a certain percentage 
that never, or only partially recover. Let us assume that 85% of these cases 
recover in from three to six weeks and that 15% recover only partially, or not 
at all. In my experience the 85% that recovered had never lost their response 
to faradie stimulation (showing that the nerve does not undergo a complete 
wallerian degeneration) while the 15% had lost their response in the course 
of a few days. In the 15% who show no improvement in from four ‘to six 
weeks, a decompression of the facial nerve should be performed. In either 
the accidental or the so-called “Bell’s Palsy” type of case, where response to 
galvanic current is lost indicating that most of the muscle fibers have become 
fibrosed—TI think it useless to operate.” 


*Professor of Oral Surgery, School of Dentistry, University of Pittsburgh. 
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Symptoms 


The patient is unable to close his eye on the affected side; he can neither 
raise his lip nor wrinkle his forehead; smiling or whistling is impossible. When 
an attempt is made to elose the eyelids the eyeball rolls upward so that the 
pupil is covered and only the white of the eyeball is visible. This is known 
as Bell’s sign. 

The chorda tympani nerve, which supplies fibers of taste to the anterior 
two-thirds of the tongue, runs with the facial nerve for a considerable dis- 
tanee. For this reason if the seventh nerve is affected during its course with 
the chorda tympani, there will be an associated loss of taste to the anterior two- 
thirds of the tongue on the affected side. In the series reported here there 
was no apparent loss of taste except in the tumor case. 


Differential Diagnosis 


In Bell’s palsy the onset is sudden. It has been reported by some authors 
that the paralysis is accompanied by pain which subsides in a matter of hours. 
In the eases reported here only three reported pain. One had acute pharyn- 
geal and periapical infection, and five had exposure to cold draughts. One or 
the other of these is usually seen. Facial paralysis which is due to tumor 
growth involving the seventh nerve is gradual in onset. Cases 10 and 11 illus- 
trate this etiology. Facial paralysis due to trauma, surgical or accidental, is 
observed following the accident or the surgery. Case 12 illustrates a post- 
surgical facial paralysis. 

Treatment 

Alpers? advises the following regime: 

1. Infra-red irradiation over the face or parotid region, or both, if tender- 
ness of the nerve trunk is elicited. It should be given once daily as long as 
the tenderness persists, the eye being protected against the infra-red rays. 

2. Massage of the face three times daily for five-minute periods. This 
should be carried out only if there is no tenderness of the nerve trunks. It is 
best performed by the patient, the thumb of the opposite hand being placed 
inside the cheek while gentle upward strokes are made over the face with 
the index finger. 

3. Thiamine chloride, 100 mg. tablets intramuscularly daily for at least 
four weeks, and three times weekly thereafter until the paralysis is cured. 

4. Neostigmine bromide, 15 mg. tablets three times daily by mouth, to be 
continued for the duration of the paralysis. 

5. Potassium iodide, 0.3 Gm. (5 grains) tablets three times daily by mouth. 

6. Galvanism three times weekly. This should be instituted two weeks 
after the onset of the paralysis. It should not be given if the face is tender, 
and it should be stopped if involuntary contractions of the facial muscles 
develop between treatments. 

While it is agreed that toxie infections probably play a role in the pro- 
duction of Bell’s palsy, Alpers does not inelude the elimination of infection 
in his treatment regime. 
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Aring,’® too, ignores the elimination of infection and recommends only the 
following: 

“In Bell’s Palsy it is advisable to keep the patient away from exposure to 
the weather during the first week of the illness. 

“From the onset the patient or a member of the family should gently mas. 
sage the involved facial muscles for about five minutes night and morning. 
This may be done in an upward direction (against gravity) with the tips of 
the fingers. It seems to make the process more interesting to everyone if the 
finger tips be moistened in olive oil or any bland cosmetic oil. 

“Tf there is stiffness in the face or pain about the mastoid process, the 
application of a sponge or wash rag wrung out of warm to hot water may be 
grateful. On going out of doors in winter, the face should be covered with 
a muffler.” 

Tickle! stated that cases amenable to surgery are those in which facial 
paralysis is due to accidental injury of the facial nerve, toxie infection, or 
refrigeration. 


If daily tests indicate that the patient has lost his response to faradic 
stimulation, Tickle urges surgery to permit a decompression of the seventh 


nerve as soon as possible. 
Prognosis 

It is impossible to predict accurately the duration of the paralysis. The 
great majority of these cases clear up satisfactorily without treatment in from 
two weeks to three to six months. It is problematic whether or not the elabo- 
rate treatment advised by Alpers produces any quicker recovery than that of 
Aring. I am impressed by the rapid recovery made by one of my patients 
(one week) following the extraction of an acutely infected premolar. On the 
other hand the elimination of chronically infected teeth from four patients did 
not result in any such dramatic recovery. 

If disfigurement persists beyond six months, nerve anastomosis or muscle 
transplant from the opposite frontalis muscle may be required. 

Following decompression of the nerve, Tickle’ has this to say about the 
return of function: 


“There will be several months of watchful waiting on the part of the sur- 
geon and the patient before any improvement is noted. Reactions to faradic 
stimulation will be observed before voluntary motion returns. The first volun- 
tary motion will usually be seen at the corner of the mouth. There will be a 
gradual, never a rapid return of function. No motion will ever return to the 
occipitofrontalis muscle, not even following an anastomosis operation, and 
there is always the inability to raise the upper lip. At best, the final result is 
only about 90% perfect. <A slight twitch will always be noticed even in the 
most suecessful eases.” 

Case 1.—Mrs. S. II., aged 28, presented with a typical Bell’s palsy (Fig. 
1) of one week’s duration. Eight days previously she had a “sore throat” and 
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ie next day she became aware of a tender maxillary right premolar. On this 
day she also noticed a gradually increasing paralysis on the right side of her 
ace which, when she awoke the next morning, was complete. She consulted 
an otolaryngologist for treatment. Within five days her “sore throat” was 
cured but the tenderness on chewing on the right second premolar had in- 
creased, and her facial paralysis was the same. The patient was resigned to a 
siege of many months when she encountered a friend who had had Bell’s palsy 
| year previously, and advised Mrs. S. H. that her paralysis cleared up within 
a week after she had one tooth extracted. This prompted Mrs. 8S. H. to see her 
dentist, who referred her to me. She had a typical Bell’s palsy of the right 
side of her face. 

Oral and radiographic examination revealed a nonvital right lateral in- 
cisor and second premolar with root canal fillings. On percussion the right 
premolar was very tender. Periapical radiographs showed a marked thicken- 
ing of the periodontal membrane. On transillumination there were marked 
shadows along the roots of both nonvital teeth. 





Fig. 1. Fig. 2. 


Figs. 1 and 2.—Case 1. Mrs. S. H. 


The patient related the history of her friend. I expressed skepticism, but 
advised the extraction of both nonvital teeth. To this the patient objected, 
one tooth being in the front of her mouth and not causing her any trouble, 
but she agreed to the extraction of the second premolar, which was carried out. 

The next day the patient reported that her face “felt much better” and 
the paralysis was less. Within one week the paralysis had completely disap- 
peared (Fig. 2). 

Case 2.—Mr. A. S., aged 37, was a doorman at an apartment during the 
winter. Each time he opened the door a cold draught swept across the right 
side of his face. He noticed some ‘‘stiffness’’ in the right side of his face 
as the day progressed, and the next morning he was aware of complete paraly- 
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sis of his face (Fig. 3). He had no pain. He had extensive pericemental and 
periapical infection. All infected teeth were removed and physiotherapy 
instituted. However, normal function was not restored for fourteen weeks 


Fig. 3. 


Fig. 3.—Case Mr. A. S. 


9 
Fig. 4.—Case 3. Mr. T. K._ Bell's palsy. 


Fig. 5. Fig. 6. 
Figs. 5 and 6.—Case 4. Mrs. R. A. P. Bell’s palsy. 


Case 3.—Mr. T. K., aged 19, first noticed his face was paralyzed when he 
awoke one morning (Fig. 4). There was no history of exposure to cold or 
draughts. He had considerable oral sepsis which was eliminated. Physiotherapy 
was instituted. Paralysis was present for eleven weeks. 


Case 4.—Mrs. R. A. P., aged 45, was referred to our clinic for examination 
and an opinion. Two and one-half months after the patient had the remaining 
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eleven maxillary teeth extracted, including the right maxillary cuspid, she 
suddenly became aware of a paralysis of the right side of her face and loss 
of vision in her right eye which occurred simultaneously (Figs. 5 and 6). In 
addition, she complained of severe pain in the back of her ear. She was told 
that a “blood clot formed on the eye tooth and struck the seventh nerve.” 

The ophthalmologist’s report of this patient was: 

“The right eye was slightly smaller than the left, that is, the right cornea 
measured 10 mm., the left measured 12 mm. Her vision was normal in both 
eyes with a plano in the right eye and a +0.75 in the left. The vision in the 
right eye was not quite as clear as in the left.” 

We disagreed with the patient’s reported diagnosis, but were unable to 
persuade her that there was no connection between the extraction and the 
subsequent facial paralysis and loss of vision. 

She underwent medical and osteopathic treatment for over a year without 
any marked improvement. Gradually in the next four years mobility of the 
face returned. At the time of writing, fourteen years later, there was still a 
slight drooping of the corner of the mouth. 





Fig. 7.—Case 5. Mr. B. D. Bell’s palsy. 


Case 5.—Mr. B. D., aged 52, worked on a garbage truck as a helper and 
the right side of his face was subjected to cold draughts which swept through 
the cab during a cold winter day. When he awoke to go to work his face 
was paralyzed (Fig. 7). 

Oral sepsis was eliminated, physiotherapy instituted, and partial recovery 
gradually took place six months later. 

Case 6.—Mr. O. W., aged 63, was a doorman for a movie theatre, and, fol- 
lowing a cold day at work, he noticed when he awoke the next morning that 
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the right side of his face was paralyzed (Figs. 8 and 9). Oceasionally that 
day he had periodic pain in his left ear. He did not seek medical treatment 
for two weeks. 

The patient did not have any loss of taste. However, he complained ot 
blurring of vision in his left eye but this cleared when he manually closed his 
eyelid over the eyeball. The blurring was unfortunately due to the drying of 
the cornea. 

For two months at a Veterans Hospital he underwent intensive treatment, 
as outlined by Alpers. At this time he had only moderate improvement, and 
was discharged. Extensive oral sepsis was eliminated by a complete maxillary 
and mandibular odontectomy and alveolectomy. Five months later there was 
a 75 per cent recovery. At the time of writing, twelve months later, there was 
a 90 per cent recovery. 


Fig. 8. Fig. 9. 


Figs. 8 and 9.—Case 6. Mr. O. W. Bell's palsy. 


Case 7.—A. R. M., M.D., aged 47. On Saturday, Jan. 28, 1950, the patient 
(a physician) was exposed to a damp cold for four or five hours during the 
night. On Sunday, January 29, he felt a sensation of numbness on the right 
side of the tongue. The following day the right eye appeared irritated as if a 
foreign body were present. At about seven o’clock the same evening, while 
shaving, the patient noticed an inability to raise the right side of his mouth, 
also inability to close the right eye. The following day a neurological exami- 
nation was made, and with the exception of the involvement of the right facial 
nerve (all three branches) the rest of the examination was negative. There 
was no loss of taste, nor was there a sore throat or any source of focal infec- 
tion in his oral cavity. 

Treatment was begun the following day. It consisted of galvanic stimu- 
lation of facial muscles three times a week. Exercise and massage were insti- 
tuted. The patient received six injections of nicotinie acid intravenously, one 
every other day, and 100 mg. tablets of thiamine hydrochloride three times 
daily. Complete restoration of function after three months’ treatment. 
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Case 8.—Mrs. W. S., aged 60, a nurse, wrote the following notes: 
“Origin and Symptoms: 





“A. Suspected cause riding on extremely draughty bus. 

“RB. 

“1. The morning of June 19, 1949, I awoke with a severe pain behind the 
left ear; mouth drawn to right side; left eyelid would not close; lower lid 
sagged ; no motion in left side of forehead. 

“9. Taste and sight not impaired; forced to drink with tube, and push 
food to right side of mouth to masticate. 


Symptoms: 


> 


“3. Severe pain during first three weeks. 

“C, Treatment: 

“1. Visited physician the first day. Hypodermie injections of Tetrabee, 
plus 100 mg. of Vitamin B,, plus galvanic current treatments following deep 
therapeutic treatment twice a week for six weeks. In addition massage of 
face and facial exercises t.i.d. 

“2, At end of three weeks pain still persisted. Made appointment with a 


neurologist. Day of appointment, the pain ceased. Galvanic treatment dis- 


continued. Prescribed T. Nox vomica 10 m., t.i.d., Pot. Iodide mv, t.i.d. 


daily until 30 m. reached—discontinued at mxx on account of sense of taste 
loss; Thyroid grs. iss to grs. 11 daily. I had several chronically infected teeth 
removed without any appreciable benefit. 

“3. About Sept., 1949, again started deep therapy and galvanic current 
for four months. Tetrabee 100 mg., B. Niacinamide 100 mg., Riboflavin 0.2 
mg., Pyridoxin Hydroe. 1 mg., Caleium Pantothenate 5 mg. 

“Slight motion in left forehead—eannot whistle—eyelid closes slower than 
right lid. 

“March, 1951. Still taking facial massage and exercise. About five 
months passed before I could close the eyelid; slight improvement appeared ; 

q 


improvement continued slowly from then on; now have 95% normal mseular 


movement.” 


Case 9.—R. Y., M.D., aged 25. On Feb. 17, 1951, at approximately 6 P.M., 
the patient noticed a sensation of heaviness over the right half of the face, and 
slight pain in the right mastoid. There was a “brassy” taste in his mouth for 
several hours. He was not aware of a loss of taste unless he especially tested 
both sides of his tongue, when it became evident that there was a loss on the 
right side of the tongue. 

This patient had not been exposed to cold draughts, nor did he have any 
acute or chronie sourees of infection. 

Treatment consisted of infra-red, massage, and galvanic stimulation for 
thirty to forty minutes three times a week for three months. 

The facial paralysis was acute for approximately three months when it 
gradually began to disappear. At the time of writing, fourteen months later, 
the right side was 90 per cent normal. 
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Case 10.—Mrs. J. K., aged 52. This case was one in which the facial 
paralysis was the result of involvement of the facial nerve by tumor growth. 
This patient had a squamous cell carcinoma of the right external auditor) 
canal which, in spite of surgery and radiation, gradually spread into the sur 
rounding tissues, eventually invading the seventh nerve, with the typica! 


facial paralysis shown in Figs. 10 and 11. 

Here the first symptoms of seventh nerve involvement were gradual in 
onset. There was first a mild twitching of the right eyelid, then a general 
weakness in the musculature of the right side of the face, gradually increasing 
until after several months the paralysis of the right side was complete. As 
the tumor spread the fifth nerve became affected and the patient experienced 
trigeminal neuralgia. 


Fig. 11. 


Figs. 10 and 11.—Case 10. Mrs. J. K. Facial paralysis caused by invasion of seventh nerve 
by carcinoma. 


Case 11.—Mrs. V. R., aged 32. The patient’s face had been paralyzed 
since January, 1951, although swelling in the face had been present for only 
six weeks (Fig. 12). The patient was referred to me for the extraction of a 
carious aching mandibular molar. 

According to her physician an original diagnosis of Bell’s palsy was made 
because she had paralysis of the seventh nerve without any other symptoms. 

The patient had galvanic treatment for the supposed Bell’s palsy. How- 
ever when the swelling developed in the face and neck (Fig. 13), treatment 
was discontinued. Subsequently diagnosis of Hodgkin’s disease was made. 

It is apparent that the seventh nerve was involved by the extension of the 
malignant growth. 


Case 12.-—Mr. S., aged 52, had pain and trismus in the right temporoman- 
dibular joint for which a right condyleetomy was performed in another city 
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Fig. 12. Fig. 13. 


> 11. Mrs. R. Bell's palsy. Seventh nerve paralysis due to invasion by 
malignant lymphoma (Hodgkin's disease). 


Fig. 15. 


Figs. 14 and 15.—Case 12. Mr. S. Bell’s palsy. Facial paralysis following surgical trauma 
to seventh nerve. Open-bite following condylectomy. 
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three years previously. Following the operation the patient noticed a riglit 
facial paralysis (Fig. 14). He was sent to the dental clinic because of his 
inability to masticate since the operation. The open-bite is shown in Fig. 15. 
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Anesthesiology 


SYNERGISTIC ANESTHETIC AGENTS IN DENTISTRY 





Bruce L. Doveias, A.B., D.D.S., BRookiyn, N. Y. 





HE fact that the science of anesthesiology is continually occupied with 

problems of research and the uncovering of newer and better anesthetic 
agents is a healthy sign of uneasiness. The modern anesthetist realizes the 
shortcomings of the available agents and he is striving to find the drug or 
mixture of drugs which will facilitate greater safety for the patient, keeping him 
as close to the physiologic normal during anesthesia as possible. 

The ideal anesthetic is one which is safe and complete and from which 
the patient can recover quickly. It should be associated with a minimal amount 
of psyehie trauma during and after induction and be followed by the least pos- 
sible number of postanesthetic and postoperative complications.’ 

In dental and oral surgical operations, the problem of smooth induction and 
maintenanee is of particular importance because of the short duration of the 
procedure. Since adequate oxygenation under anesthesia is as necessary as it 
is in normal respiration, it is important that the agent or agents used establish 
surgical anesthetization with sufficient quantities of oxygen to maintain cellular 
funetion safely. 

In the hospital operating room, the induction time is often inconsequential as 
long as it is eapably and smoothly performed; but this is not true in the case of 
the ambulatory patient in the dental office. Though speed must not be an 
objective above the ultimate goal of safety to the patient, as long as the anesthetic 
procedure is approached on a sound basis, the quicker the induction, the more 
profound the anesthetic state, and the faster the recovery time, the better the 
technique for dental and oral surgery. 

The days of asphyxial anesthesia have not stood the test of time. Cyanosis 
and hypoxia are now condemned and nitrous oxide alone or with oxygen has 
heen shown to be inadequate, in most cases, to acquire safe anesthesia. Foldes? 
contends that the proper handling of this agent makes possible its use with 
oxygen alone, but his technique (sufficient elimination of nitrogen and other 
extraneous gases from the rebreathing bag) is too time consuming for ambulatory 
procedures. In actuality, nitrous oxide is only a safe agent when administered 
with physiologic percentages of oxygen, but when adequate oxygen is added to 
the mixture, it is a poor anesthetic agent. This is an inescapable paradox and, 
in itself, has necessitated the advent of the synergistic or adjunctive agents into 
the practice of anesthesia in dentistry. 

Nitrous oxide may never be completely divorced from dental anesthesia. 
Its low mortality rate, despite its frivolous application, is adequate testimony 

The opinions or assertions contained herein are the private ones of the writer and are 


not to be construed as official or reflecting the views of the Navy Department or the naval 
service at large. 
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to its safety. Nevertheless, numerous investigators have found that itis a much 
safer gas when administered in combination with other agents such as Pento 
thal Sodium, Vinethene, ethyl ether, Neurolene, or ethylene. 

The literature supplies abundant information on each of these agents; this 
article is meant only to bring out some of the more salient features of each in 
so far as its application to dentistry is concerned. 

The advent of the Pentothal Sodium age in anesthesia can no longer be 
denied. With its widespread inception during the last war, it was destined to 
work its way into every hospital operating room in the country. Its simplicity 
of use, nevertheless, led to many errors in application at first. Lack of expe- 
rience misled the unwary anesthetist into using too high percentages of the drug 
or into administering it too quickly; apnea and laryngospasm occurred fre- 
quently. The fact seemed to be forgotten for a while that it was a barbiturate, 
not an anesthetic agent in the true sense of the word. Anesthesiology has come 
to accept it as a preanesthetic agent almost satisfying anesthetic ideals. Al- 
though it is occasionally used alone, it is probably safest if administered with 
nitrous ox'de and oxygen. This technique cuts the necessary dosage of Pentothal 
approximately in half and facilitates the admixture of 50 per cent oxygen to 
the gaseous mixture. The old ery that Pentothal does not belong in the 
ambulatory dental office is slowly dying out. Experience has shown it to 
be a highly efficient and successful agent in dentistry, but only in competent 
hands. The reasons for its initial failures were inexperience. Therefore, 
it should never be used by anyone not fully trained in its administration 
as well as in the art of endotracheal intubation. As is true of any anesthetic 
agent, subjecting the patient to the dangers of anesthesia is unwarranted when 
he has come for the comparatively innocuous procedure of having a tooth 
extracted; but in well-trained hands, a properly administered anesthetic should 
be more innocuous than the exodontia. 

Ethyl ether has long been regarded as the safest anesthetic agent, so much 
so that some of the finest anesthesia textbooks still call it the anesthetic of 
choice in the inexperienced hands. No anesthetic agent is safe in inexperienced 
hands, particularly one as irritating and powerful as ether. Its safety is based 
primarily on its slowness and sureness of action and the regularity of the signs 
of anesthesia accompanying its administration; but its capacity to anesthetize a 
patient into the fourth stage is in itself an overpowering danger. Surgical anes- 
thetization with ether is often a slow and tedious job, but once cellular satura- 
tion has reached the point at which surgical anesthesia occurs, the descent 
through the various planes may be surprisingly fast and dramatic. 

Used in the open drop technique, allowing for adequate oxygenation and 
avoiding a hypercapnia, ether has stood the test of time better than any other 
agent. Incorporated with nitrous oxide in the proverbial gas-oxygen-ether 
(GOE) mixture for many years, it seemed to be the answer to the anesthetist’s 
problem. Strangely enough, while it boomed and then decreased in popularity 
in hospital surgical anesthesia, it rarely appeared in the dental office. -Dentists 
apparently did not appreciate its permeating and distinctive odor, its potentiat- 
ing effects, or its stimulating effects on secretory flow. Instead they waited many 
years for the advent of Vinethene or divinyl ether. 
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Historically, the incorporation of Vinethene into the anesthetic armamen- 
tarium set into motion the age of the oxygen-rich anesthetic in dentistry. More 
and more dentists, realizing the advantages and safety of administering physio- 
logic amounts of oxygen in the inhalation mixture, found that synergistic or 
adjunctive agents made this possible. 

Ethyl ether, previously overlooked, belatedly wandered into the dental 
office with this innovation. Nevertheless, Vinethene seemed to be the preferable 
agent because of its speed of induction and rapid detoxification. At the same 
time, it could only be used for comparatively short procedures with the 
greatest safety because of its effect on the liver; but it achieved great popular- 
ity amongst conscientious anesthetists seeking the safest type of mixture. 
Some found better results by combining ethyl and divinyl ether, but the in- 
roads were established to make anesthesia in dentistry a safe physiologic 
procedure. 

The newest agent which is making slow progress in dentistry is one which 
apparently combines the safety factors of the old drug, ether, and the newer 
anesthetic, trichlorethylene. Strangely, Neurolene, as it is called, almost seems 
destined to be the synergistic agent of choice in dental or oral surgical proce- 
dures. Its specificity of action on the trigeminal nerve, when inhaled, main- 
tains sufficient postanesthetic analgesia along its branches to allow for painless 
completion of the operation during the recovery period.* The physical properties 
and characteristics correspond essentially to anticipated reactions from the 
individual constituents. The concentration of ether is minimal and its uncom- 
fortable effects seem to be somewhat neutralized by the trichlorethylene.* Neuro- 
lene lacks stimulatory effects on mucus flow, contrary to what might be expected 
due to the presence of ether, it has quick inductive capacities, followed by rapid 
recovery, and it is inexpensive. Its primary disadvantage rests in its effect on 
the automaticity of the heart.° While trichlorethylene has achieved wide success 
in Canada and the British Isles, the reaction by American anesthesiologists 
seems to have prevented such acceptance in this country. It is still felt by many 
that it markedly inereases vagal tone, thereby inducing a definite bradycardia. 
By the same virtue, it increases the irritability of vagal reflexes and thus allows 
various types of eardiae arrhythmias to be established.° There are no experi- 
mental data available to show that this is not true with Neurolene. Until such 
time, the dental profession must accept it with reticence.® For this very reason, 
cyclopropane, initially hailed a few years ago as the anesthetic par excellence, 
has decreased greatly in popularity in the last two years. 

Clinically, Neurolene’s disadvantages rest in the toxicity of its decomposi- 
tion products if improperly stored, its inability to be used in a closed system 
because of its effect on soda lime, and its chemical reaction with the rubber 
parts of the anesthetic apparatus.’ 

Ethylene achieved its greatest popularity about 1925.5 It has sinee been 
used only by the occasional practitioner; Feldman® is one of the few apparently 
still incorporating it into oral surgical procedures. Early reports on Surital 
Sodium” indicate that it may soon be used alongside Pentothal as an intra- 
venous agent in dentistry. 
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Oringer™ pictured the rationale behind the use of synergistic agents as the 
mechanism to achieve the desired plane of surgical anesthesia smoothly and 
safely by eliminating the asphyxial phase of rapid induction and the excitement 
stage of slow induction. This is accomplished by administering high percentages 
of oxygen from the start of induction by virtue of the added effect of the syner- 
gistic agents. 


Conclusions 


Anesthesia in dentistry was long in waiting for the elimination of the 
asphyxial techniques in common usage for so many years. The advent of various 
synergistic or adjunctive agents facilitated the oxygen-rich anesthetic in den- 
tistry. This article summarizes the effects and values of the more important 
agents which have made this trend possible. 
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Oral Roentgenology 


SURGICAL TREATMENT OF RADIATION BURNS* 





JAMES Barrett Brown, M.D., F.A.C.S., Frank McDoweE.t, M.D., F.A.CS., 
AND Minor P. Fryer, M.D., F.A.C.S., St. Louts, Mo. 





XCESSIVE exposure to x-rays produces changes in the skin and other 

tissues that sometimes require excision and repair. Radium and other 
radioactive substances also may cause severe changes; atomic warfare may pro- 
duce lesions similar to those seen in local areas at present. The skins of some in- 
dividuals may be unusually sensitive to the x-ray and exposure may produce 
acute episodes that may clear up in time. Permanent chronic changes, how- 
ever, develop in practically all skins which have been exposed to heavy or 
repeated excessive or incorrect dosages of x-rays. 

These comments have no relation to the usefulness of, or indications for, 
x-ray therapy, nor are they meant to suggest any directional approach to the 
problems in the use of radiation therapy. 


Sources 


Burned hands of physicians are the most frequently seen at the present 
time (Fig. 2). Many of these burns occur while difficult fractures are being 
reduced under the fluoroscope; the physician’s anxiety for the welfare of his 
patient may have dulled his regard for his own personal safety. Nevertheless, 
such burns are preventable and every physician using an x-ray machine should 
be aware of the effects of a single large dose and of the irreversible, cumulative 
effect of repeated small doses over many years. 

The list of early workers in radiation who have been burned is long and 
contains many names well known to the profession. Dr. Walter Cannon, late 
professor of physiology at Harvard, suffered burns of his hands that required 
excision and grafting. His burns resulted from exposure while doing pioneer 
work in his x-ray studies of the gastrointestinal system, before the late effects 
on the skin were known. 

Dentist’s fingers are sometimes burned (Fig. 3), especially if they hold 
films in the mouths of patients during exposure. 

Prolonged fluoroscopic examinations have produced some most unfortunate 
burns as a result of miscalculations in distance, time, or filters (Fig. 1). Ex- 
aminations of empyema fluid levels, fractured metatarsals, and fractured verte- 
brae have produced especially bad burns. As these burns are of such great 
trouble both to the patient and to the one responsible for them, it seems advisable 
to give warning of this source. 

Acne, eczema, port-wine stains, plantar wate, epidermophytosis, and 
pruritus ani are all troublesome diseases, but are as nothing compared to the 
possible effects of excessive radiation therapy (Figs. 4, 8, 9, 11, 13). 


From the Department of Surgery, Washington University School of Medicine. 
We gee (by permission) from Surgery, Gynecology and Obstetrics, May, 1949, vol. 88, 
pp. 6 
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Fig. 1.—Fluoroscopic burn following exposure to locate foreign body. Complete early resection with i 
mediate repair with split graft. One operation, normal function. 


C. 


A. ° D. 


Fig. 2.—Fluoroscopic burn of doctor. A, B, Acute burns on both hands—left worse than 
right. Patient required six grains of morphine a day. Patient came in with consideration of 
amputation of hand. C, D, Result of general protective care and early resection and free 
grafting. Recovery was such that he was able to follow a full career in anesthesia whereas 
he formerly was a surgeon. 








ith 
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‘*Sailor’s skin,’’ or ‘‘farmer’s skin’’—the dry, atrophic, telangiectatic skin 
resulting from deeades of heavy exposure to sunlight—is especially intolerant 
of x-radiation. The pathological changes in this type of skin are similar to 
those in a mild x-ray burn, and it is probably advisable to treat by other means 
keratoses, skin cancers, and even lip cancers in such patients. 





Fig. 3.—Dentist’s burns. Typical burn of dentist’s fingers from holding films in patients’ 
mouths. Resection with immediate split graft. One operation. 





Fig. 4. 
Repair by resection and replacement of most of the skin of both palmar surfaces including 
fingers. Two operations were necessary. Function was about normal. To have additional 
work on fingers of right hand. Hyperkeratosis over the area. 





Eczema burn. Wide deep burns of both hands from treatment for eczema. 


Commercial epilation of superfluous hair by x-ray has caused some of the 
most dramatic, extensive, and useless burns (Fig. 5); patients have been seen 
with burns of the entire lower legs, the outside of the thighs, the axillae, outside 
of upper arms, entire forearms, hands, back of neck, entire face, and entire 
front of neck. The prolonged morbidity, suffering, and loss of economic and 
social status endured by these patients cannot be condoned in the face of the 
slightness of their original complaint of superfluous hair. This commercial 
procedure cannot be too severely condemned. 
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Hemangioma and Plantar Warts——As more time elapses the distant effects 
of radiation treatment will become more apparent, and perhaps in some in- 
stances, changes in therapy or dosage will be instituted. Typical lesions that 
are treated early and in which later dermatitis and chronic atrophy may result 
are hemangiomas, especially about the face (Figs. 9, 10), and plantar warts. 
Radiation lesions of the sole of the foot are especially difficult to treat; even 
cross-leg flaps may be necessary for repair. 

It is hoped that none of these statements will be interpreted as under- 
estimating the very great value of radiation therapy and x-ray examination 
for many conditions; the x-ray is invaluable and indispensable. Recognition 
and elimination of the unfortunate ultimate results here discussed may lead 
to eventual wider usefulness of the various radiation procedures. 








Fig. 5.—Commercial hair remover burn. Excessive burning from commercial x-ray treatment to remove 
hair. Patient’s arms, axillae, and legs were completely burned. Treatment consisted of excision, in two 
stages, of all skin of lower arm and immediate split grafting. 


Pathogenesis 
Wolbach reported the essential pathological processes which include: 


**1. Loss of appendages of the skin. 

‘*2. Replacement of normal collagen by a peculiar dense hyaline collagen 
rich in elastic fibers and poor in cells. 

‘*3. Obliterative processes in blood vessels of the corium and subcutaneous 
tissues. 

‘*4. Necroses of varying sizes in the corium immediately beneath the epi- 
dermis. In the earlier stages these are usually in the region of thrombosed 
telangiectases. In the later stages telangiectasis may be nearly entirely absent. 

**5. In response to necroses of the corium, reparative proliferation on the 
part of the epidermis,’’ which may extend beneath the telangiectasis or areas 
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of necrosis. ‘‘These small necroses containing the thrombosed telangiectases 
become completely separated from the skin by the layer of regenerated epi- 
thelium and persist for a time as dry, dark-colored spots—the ‘coal spots’— 
until cast off. The significance of these processes lies in the fact that they are 
invariably present in chronic x-ray dermatosis even after the lapse of many 
months or several years since the last exposure to radiation.’’ Malignant 
properties may be acquired after years of excessive downward proliferation 
that is ealled forth by the changes which take place in the corium and sub- 
cutaneous tissues. 
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A, C. 


Fig. 6.—A, Shows endarteritis and endophlebitis at junction of skin and subcutaneous 
tissue, with complete occlusion of venule and almost complete occlusion of arteriole. Loss 
of skin appendages. 8B, Telangiectasis of subepithelial capillaries, probably as result of ob- 
literative changes of venules draining skin. OC, Typical “coal spot.” Dilated thrombosed 
telangiectasis with surface epithelium beginning to grow down around it to cast it out. 


The blood vessel changes may be of extreme importance. Early, there is 
a marked thickening of the walls of the arterioles and venules at the junction 
of the dermis and subcutaneous fat (Fig. 6, A). The occlusive endophlebitis 


seems often to be more severe than the endarteritis, resulting in back pressure 
on the subepithelial capillaries with dilatation and telangiectasis (Fig. 6, B). 
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Stagnation of the blood flow in these dilated capillaries is followed by throm- 
boses, which later become organized and in the process may rupture the vessel 
walls with some leakage of blood cells into the subepithelial spaces. These black 
‘*eoal spots’’ are grossly visible and are usually several millimeters in diameter. 
It is well known that the dermis is intolerant of macroscopic foreign bodies (for 
example, fine silk sutures will remain indefinitely in the subcutaneous tissues 
but they are always cast out of the dermis. - 





B. 


Fig. 7.—A, Casting off of numerous “coal spots.” The epithelium is shown_actively 
growing “under coal spots” (clotted vessels) in the process of casting them off. Excessive 
hyperkeratosis probably as a product of the short life cycle of the cells, which may be brought 
about by the continual and excessive wound stimulus of the “foreign bodies” in the dermis. 
In the upper left can be seen clcetted vessels in the keratin that have already been cast out. 
B, Development of carcinoma from the continual wound stimulus. The epithelium apparently 
finally invading in general, instead of purposefully, to get rid of “coal spots.” 


Thus the development of carcinoma in radiation lesions may be about the 
elosest that we have come to the actual knowledge of the formation of car- 
cinoma, clinically. The epithelium is continually stimulated to downward 
growth for so many years to cast off the recurring ‘‘coal spots’’ (Fig. 6, C) 
and to heal the recurring ulcerations that it finally loses the normal growth 
response (to these foreign body and wound stimuli) and just goes on to malig- 
nant change (Fig. 7). 
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The clinical stages of atrophy, telangiectasis, ‘‘coal spots,’’ keratosis, and 
carcinoma are typical for chronie burns, such as those found on physicians’ 
hands or such as follow repeated treatments given for aene, goiter, or excessive 
hair. The progress of the stages is different for different patients and different 
exposures, but generally there is telangiectasis in from 3 to 10 years; ‘‘coal 
spots’’ and keratosis in 10 to 15 years; and carcinoma in 20 to 25 years. Malig- 
nant change has been noted in as early as 3 years, however. 

An interesting thing is that in the donor site from which a split graft is 
taken to repair an x-ray burn, the opposite reaction takes place in that the 
deep epithelial cells de-differentiate to re-cover the bare surface that is left 
when the skin is split in two. 

The carcinomas that develop in radiation burns are usually squamous cell 
in type, though oceasional basal cell or basal squamous lesions are seen. The 
squamous cell lesions can and do metastasize, while the basal cell lesions often 
show ‘‘rodent uleer’’ characteristics, with deep local invasion. 





Fig. 8.—Widespread involvement following treatment for acne. As usual the tip of the 
nose being closest to the tube is the worst burned. Repair by resection and immediate split 
grafting. Four operations were necessary to repair both cheeks, whole nose, upper lip. 

X-ray burns are usually heavily contaminated with a wide variety of 
virulent bacteria. This is due partly to the many tiny erypts and recesses 
afforded by keratoses, recurrent ulcerations, and cast-off ‘‘coal spots,’’ and 
partly to the cessation of sweat gland and sebaceous activity with loss of the 
normal skin-cleaning mechanism. The lesions may be so painful that they are 
left grossly dirty because the patient simply cannot tolerate the added pain of 
having the wounds cleaned. This cleansing is an important factor in the con- 
sideration of any surgical treatment, and its omission was responsible for some 
grave wound infections before the days of effective chemotherapy. A corollary 
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to this is that these wounds and areas will not tolerate the local application of 
strong antiseptics. 
Treatment of Acute Burns 


Acute burns are usually the result of a single massive dose, often with 
inadequate or no filtration. Such burns are most commonly sustained after 
fluoroscopy, either upon the hands of the doctor (Fig. 2) or in patients who 
have had elusive foreign bodies buried in the tissues. 

Even in doctors, the true nature of such burns is sometimes not apparent 
and so the lesion may be mistakenly treated as a severe allergic condition or 
as a dermatitis medicamentosa, These areas are apt to be markedly swollen 
and edematous, reddened, weeping serum, and characterized by excruciating, 
deep boring, throbbing pain. They typically become worse each day, for a 
week or two, and seem to be refractory toward all treatment. In the worst 
eases, the skin may turn white after a few days (as in a deep fire burn) and 
then slough, leaving a foul, greenish-gray, sloughing ulcer. In the milder 
burns, the redness, swelling, and pain gradually subside, and for a few months, 
at least, the skin appears fairly normal. 

The pain in acute burns may be so severe as to require hospitalization and 
heavy sedation. One patient required 6 grains of morphine a day, and the 
tendency here is noteworthy of caution. 

As some acutely burned areas recover, or at least persist as adequate cover 
for the part, and as there is not much chance of determining the extent of 
damage of an acute burn, very early operation is seldom indicated. 

Local anesthetics are usually unavailing and may add a secondary drug 
dermatitis. The use of aloe vera (an antipruritic which was formerly used for 
a variety of skin conditions) has been suggested and, if obtainable, may relieve 
itching and some pain to a worthwhile degree. Getting it fresh and keeping 
the bulky split leaf in place are details that few patients will carry out very 
long, however. 

Burned areas are less painful if they are sealed off from the air by some 
bland ointment (e.g. cold cream or lanolin, not autoclaved) and a loose, soft, 
cotton dressing without any gauze next to the skin. Elevation and immobiliza- 
tion of hands may be quite helpful. Strong antiseptics, especially those con- 
taining heavy metals, are to be avoided. Gentleness, cleanliness, and the avoid- 
ance of irritants are the fundamentals necessary for good local treatment. 

The use of ultraviolet or further radiation of any kind is definitely not 
advisable and is mentioned here only because it has been recommended. There 
seems to be no justification to use further radiation therapy in an effort to 
relieve such lesions which are in themselves the result of exposure to too much 
radiation. 

If the burn has been from a single cauterizing dose in which the limits are 
fairly well defined and ulceration seems likely with little chance of adequate 
healing, early excision and grafting may be worth trying. The depth of the 
trouble may not be apparent, however, and there may be difficulty in growing 
a free skin graft. 
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Treatment of Chronic Burns 
The diagnosis of chronic burns is often missed because the patient may 
be unaware of the cause of his condition. This fact is true even in some 
physicians who do not associate the chronic dermatitis of their hands with the 








Fig. 9.—Early occurrence of burn following radium treatment of hemangioma. Repair by ex- 
cision and full thickness graft from clavicular region. One operation. 





Fig. 10 Atrophy and deformity following radon treatment of hemangioma. Excision and repair with cross 
lip flap. Two operations. > 
holding of a fluoroscopic screen for a few minutes each week. The power of 
recovery of the tissues from the long continued effects of radiation seems to 
be slight or nil, so that the status of a given individual’s skin seems to be deter- 
mined by the cumulative amount of radiation that he has received throughout 
his life. 
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The triad of atrophy, telangiectasis, and keratosis of the skin should lead 
to the diagnosis. About the only condition that is to be differentiated is 
‘‘sailor’s’’ or ‘‘farmer’s skin,’’ which is similar, but is caused by the cumulative 
effect of decades of overexposure to sunlight in persons who do not form suffi- 
cient melanin to protect themselves (in other words, they do not ‘‘tan’’). 
Differentiation can be made by the history and by the fact that ‘‘sailor’s skin’’ 
symmetrically affects both forearms, both hands, and the entire face and neck 
in most patients. Telangiectasis is often predominant in x-ray burns, whereas 
atrophy and keratosis predominate in ‘‘sailor’s skin.’’ ‘‘Coal spots’’ rarely 
occur except in association with x-ray burns. Carcinoma may develop in either. 

The progress of a severe chronic x-ray burn through the stages of atrophy, 
telangiectasis, ‘‘coal spots,’’ keratosis, and carcinoma is irreversible and in- 
evitable if the patient lives long enough. This course is not affected by the 
use of any drugs or other means of treatment known at present except the 
surgical excision and repair of the area. The stages may overlap, and the speed 
of the progress varies so greatly that it is often a major problem to decide 
when and if to undertake excision. Fast progress in any patient and even slow 
progress in a young individual are indications for treatment. A paradox of 
treatment is that the excision and repair should be done when the area is in 
relatively good condition—not waiting until ulceration, pain, and malignant 
change have occurred. However, many patients wait for repair until these 
stages have occurred so that the greatest surgical problem lies within this group. 

Faint telangiectasis and atrophy may not require treatment if it is very 
slowly progressive, but even in this group excision and repair are sometimes 
indicated for cosmetic improvement. 

Bland ointments may soften ‘‘coal spots’’ and keratoses and seem to stop 
them for a time, but the underlying pathological changes are progressive and 
later become manifest. On hands, keratoses develop with the ‘‘coal spot’’ stage 
and these may rapidly become malignant. These spots can best be removed 
in mass and the areas skin-grafted. It is less desirable, but feasible in some 
patients, to do cautery excisions of the individual keratoses as they occur and 
let the areas heal by secondary intention. These are the unusual lesions for 
which more radiation is sometimes recommended, but it should not be used as 
it is apt to accelerate the progress of the pathological changes. For the same 
reasons, carcinomas in x-ray burns should not be treated with more radiation. 

When it is decided that a radiated area needs excising, the size, depth, 
location, ulceration, and malignant change in the area should be carefully 
considered. The basic therapy is wide, deep excision followed by immediate 
closure of the wound with the use of free split skin grafts. The following 
variations in technique are sometimes useful : 

1. The wound is left open to be skin-grafted later. This step is taken 
because these areas are apt not to have a very good minute (capillary) blood 
supply (even though blood may pour over the whole field from a few arterioles 
and venules), and with an inadequate minute blood supply, transplanted tissue 
does not survive. 
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2. The wound may just be ‘‘dressed’’ in a split graft and the patient 
advised that the graft may not take and that the graft may have to be repeated 
if it is suspected that the blood supply is inadequate. 

3. Immediate flap closure of the defect either by adjacent flaps or distant 
flaps prepared ahead of time may be necessary and definite plans should be 
made for such a contingency. 

4. Delayed closure of defects with pedicle flaps may be indicated. This is 
true when there is no doubt that the area needs a flap, and when the depth of 
excision is uncertain, as for instance around the vertebrae or in any place in 
which the adjacent nerve supply must be protected. 

5. In the presence of exposed bone or tendons, pedicle grafts should be 
used. Free grafts do not do well over bone and will not grow directly on 
bare bone or bare tendon (if the area is more than a few millimeters wide), 
whereas pedicle flaps will usually survive and successfully attach themselves 
in such situations. 

There are two essentials: (1) to get rid of the lesion, and (2) to repair 
the area for useful function and appearance. 





Fig. 11.—Eczema burn. Extreme involvement, with malignant loss of nose and chin 
and with multiple carcinomas throughout areas. Repair by complete excision and immediate 
free grafting. Four operations. Prosthetic acrylic nose made by Miss Gertrude Hance. 

The persistence of function of skin grafts will be satisfactory if the in- 
volved tissue has been excised widely and deeply enough. Edges should be 
watched and if deep trouble develops, wider and deeper removal and repair 
may be necessary. 

The preparation of wounds for operation consists of local cleansing, the 
use of mild local antiseptics (such as 1:5,000 aqueous zephiran) and on feet, 
non-wettable agents (such as some of the silicate-gel preparations) may be used 
to prevent maceration of the surrounding skin under the wet dressings. 
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These basic steps for repair are used throughout the body, but some local 
areas may be considered separately. 

Hands.—Chronie x-ray burns of the hands oecur most often in physicians 
and dentists and respond well to wide removal of skin and repair with thick 


Fig. 12.—Malignant breakdown of an old x-ray burn, in an area treated for tuberculosis 
of the lymph nodes. Wide deep resection of the carcinoma (done by Dr. Bradford Cannon) 
and secondary repair with thick split graft. Two operations. 


Fig. 13.—Acne burn. Widespread burn in a doctor following treatment for acne. Resection 
and immediate free graft shown after 2 weeks. One operation. 


split grafts. The heaviest burn may be either on the dorsal or palmar surface, 
but the opposite surface is nearly always involved to some extent. Excessive 
pain may oceur and require heavy sedation. In lesions of very long duration, 
the individual blood supply to the fingers may be of such low quality that care 
has to be exercised in maintaining what there is available—in not doing too 
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radical operations—not sacrificing both arteries of a finger at one time—not 
getting bandages too tight. When definite carcinoma has developed, very wide 
deep excision is necessary, but since excision cannot be very deep without sacri- 
ficing function amputation must always be considered as possibly the best and 
safest procedure in some patients. These lesions do not always remain local; 
they should be examined and watched periodically for possible regional lymph 
node involvement. One of the main difficulties, of course, is to get the physician 
to submit to an adequate operation. 

Face.—Radiation burns of the face carry the added responsibility of se- 
curing not only good repair but a good cosmetic result. The paradox here is 
that radical operation should be done early, before the features have been 
damaged by the development of carcinoma. At times when patients have been 
treated for acne or eczema, it is necessary to excise and replace the skin of the 
entire face—nose, cheeks, lids, forehead, eyebrows, and chin. If excision can 
be done early enough so that free skin grafts can be used, the functional and 
cosmetic results are far better. 





Fig. 14.—Hemangioma treated by radium in childhood (elsewhere). Surgical replacement of 
entire half of face with massive delayed chest flap. 


It has been noticed that the little difference in closeness of the tip of the 
nose to the x-ray machine usually produces enough more radiation as to cause 
greater damage here and in addition a resulting chronic mucositis of the nose 
if not a burn, must be treated. 

Feet.—Radiation lesions of the sole of the foot form a story of their own; 
there are frequent histories of years of debility and great difficulty of repair. 
Prophylaxis is as important here as in any region, for the disability may be 
extreme and prolonged. 

The rules of treatment are the same—excision and repair. Free split skin 
grafts can be used even for wide areas, if operation is undertaken before ulcera- 
tion has occurred. Small ulcerations, if not too deep, can often be repaired by 
local flaps or free grafts, but cross-leg flaps are almost always needed for repair 
of extensively ulcerated lesions. The idea of cutting into the sole of the opposite 
foot to secure a graft for the repair of a damaged one is mentioned only be- 
cause it has been advocated and to suggest that it should never be done. 
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Fluoroscopice burns of the foot may cause some of the most distressing deep 
involvements encountered. Where the plantar fascia is involved shreds may be 
extruded at intervals for months with total disability and considerable pain 
throughout that time. The deep joint structures as well as the opposite surface 
of the foot are especially apt to suffer in these foot lesions. The chronicity of 
the process far outweighs any value of the fluoroscopic examination. 


Rectogenital Area.—Perianal and perivulvar burns (usually from treat- 
ment of pruritus) offer their special problems in repairing such contaminated 
areas and dressing such a difficult field. Excision and immediate or delayed 
free grafting, or the immediate shifting of local flaps inward and the grafting 
of their sites is usually carried out. Possible troubles from a circular scar near 
the pectinate line should be considered and avoided if at all possible. 

Preoperative preparation may include enemas and laxatives to empty the 
bowel and oral streptomycin or sulfasuxidine to reduce the bacterial flora. Fre- 
quent sitz baths may help in preparing the loca] skin. 

At operation, the ‘‘stent’’ type of fixation may be used on grafts, long edge 
sutures are tied over a pad of gauze to immobilize the graft and dressing and 
the edges are surrounded with zine oxide or some other impervious ointment. 
The use of a retention catheter and low residue diet for 7 to 10 days may help 
greatly in the prevention of soiling. After that period, cleansing of the grafted 
area, after each soiling, is carried out with the grafts usually becoming quite 
stable and requiring little further care after a period of 2 to 3 weeks. 


Relief of Pain by Operation.—Pain in these burns may be so severe and 
so refractory to sedation as to require immediate wide, deep excision of the 
lesion, with or without primary repair. When pain is so outstanding, very 
dramatic relief is usually obtained by excision. The patient, upon awakening 
from the anesthetic, and in spite of the discomforts of the operation, will volun- 
teer the information that his pain is gone. 

Severe pain may occur in lesions on the neck, in areas adjacent to bone, 
and in lesions along the vertebra, where root pain may be excessive. One pa- 
tient with severe abdominal pain, who had a large burn of the back was nearly 
subjected to a laparotomy, but was completely relieved of his abdominal pain 
by deep excision of the ulcer on his back. This is likewise especially true in pa- 
tients with painful anal lesions. 

The pain from excessive radiation about the jaws is one of the most difficult 
to alleviate. 

Final Remarks 


These lesions are unhappy ones from every possible aspect, and they are 
more common than is generally believed. Their prevention should be paramount 
in all instances of exposure. Their occurrence should be recognized early, and 
complete excision and repair should be done before malignant changes occur. 
Such a regimen will greatly reduce the total amount of disability and suffering 
in these patients. 

It may be repeated that severe lesions are progressive and that surgical 
treatment should be undertaken before serious ulceration occurs and car- 
cinoma develops. 
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THE EFFECT OF SELF-CURING RESINS ON THE DENTAL PULP 


If. A. ZaANpDER, D.D.S., M.S.,* MINNEAPOLIS, MINN. 


URING the past ten years, the dental profession has come to realize the 

significance of the biologic properties of various restorative materials. 
Heretofore emphasis has been placed upon physical properties. With the advent 
of the self-euring filling resins, a study of the biologie properties was in order. 

Previous studies have demonstrated the biologic properties of zine oxide 
eugenol, zine phosphate cement, silicate, calcium hydroxide, and various cavity 
liners by preparing cavities in the teeth of dogs and human beings and placing 
in these cavities the material to be studied. A basis of comparison is afforded 
by utilizing several teeth from the same individual so that the histologie response 
of a given material may be compared with some standard. This procedure was 
followed for the study of the biologie properties of the self-curing filling resins. 
(Gingival third eavities were prepared in 72 teeth of six dogs about one year old. 
The teeth of each quadrant were filled with a different restorative material. 
Five self-curing filling resin materials were tested. Zine oxide eugenol, and 
silicate cement were utilized as a basis of a comparison. All materials were 
purchased on the open market in September, 1950. The experimental teeth 
were removed for sectioning after periods of ten days, and sixty days after the 
fillings had been placed. These time limits were selected to observe the early 
histologie reaction of the pulp and its subsequent course. Microscopie sections 
were prepared in eelloidin and stained with hematoxylin and eosin. 

Characteristic histologic responses of the pulp to the various filling materials 
are shown in Figs. 1 to 10. These vary from virtually no reaction to a mild 
inflammation with irregular dentine formation blocking the dental tubules 
exposed to the filling material. 


TABLE I. SUMMARY OF RESULTS WiTH RESINS, ZINC OXIDE, AND EUGENOL AND SILICATES 








| NUMBER or | INFLAM MATORY REACTION IRREGULAR DENTINE FORMATION 
MATERIAL TEETH STUDIED YES — Nl NO YES NO 











Resin A | 12 5 7 1 11 
Resin B 12 8 3 9 
Resin C 12 11 1 8 4 
Resin D 12 8 4 7 5 
Resin E 12 6 | 6 6 | 6 
Zine oxide and 6 5 0 6 
eugenol 
Silicates 6 5 } 1 2 + 


Table I briefly summarizes the results of the experiment under two general 
headings, namely, the presence or absence of inflammation under tbe site of 


Presented before the Section on Dental Materials, Twenty-ninth General Meeting of the 
International Association for Dental Research, March 17-19, 1951. 
*Professor and Chairman of the Department of Periodontology, University of Minnesota. 
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Fig. 1. Fig. 2. 
Fig. 1.—Cavity B, line of demarcation at pulpal 

end of dentine tubules in contact with res 
Fig. 2.—Cavity (A) filled for ten days 


(A) filled for ten days with Resin A; 


C, few inflammatory cells in pulp. 
with Resin L; B, slight hyperemia in pulp. 





Fig. 3. Fig. 4. 
Fig. 3.—Cavity (A) filled for ten days with Resin C; B, line of demarcation, irregular 
dentine formation; C, pulp, hyperemia, and inflammatory cells. 
Fig. 4.—Cavity (A) filled for ten days with Resin D; B, inflamed pulp—lymphocytes and 
plasma cells. 
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Fig. 5. Fig. 6. 
Fig. 5.—Cavity (A) filled for ten days with Resin EK: B, line of 
dentine formation; inflamed pulp—-lymphocytes and plasma cells. 


Fig. 6.—Cavi filled with Resin A for two months; slight disturbance in 
layer; normal pulp. 
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Fig. 7. Fig. 8. 
Fig. 7.--Cavity filled with Resin B for two months: slight 
layer; normal pulp. 


Fig. 8.—Cavity filled with Resin C for two months 
formation, chronic inflammation. 


disturbance in odontoblastic 


; line of demarcation; irregular dentine 
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the cavity preparation and the presence or absence of irregular dentine for- 
mation in the same location. For each filling material tested, there were some 
pulps which showed no inflammation or irregular dentine formation and some 
pulps which showed varying degrees of chronic inflammation or irregular 
dentine formation or both. No single resin filling material ean be said to be 
completely nonirritating to the dental pulp. No single resin filling material 
caused a severe enough inflammatory reaction to label it as being severely 
irritating. 


Fig. 9. Fig. 10. 
Fig. 9.—Cavity filled with Resin D for two months; normal pulp. 


Fig. 10.—Cavity filled with Resin E for two months; line of demarcation; irregular 
dentine formation, chronic inflammation. 


Discussion 


How can one best interpret this experiment in the light of the extremely 
variable histopathologic responses? It is possible that the irritation observed 
may be due to certain physical properties such as expansion or contraction or 
shrinkage rather than the material per se. The effect of these individual factors 
on the response of the dental pulp is now being investigated. Contraction 
and/or shrinkage may result in leaky margins which expose the dentine to the 
oral environment which may be a cause of pulp irritation. How can one explain 
the lack of severe irritation in the light of clinical experience which has demon- 
strated pulp involvement after placing resin filling materials. It must be noted 
that this experiment was carried out on perfectly sound teeth, while in general 
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practice these teeth are not restored. If the pulp is previously inflamed, any 
one of these filling materials may provide the necessary added irritation to cause 
severe pulp damage. 

The results of this preliminary investigation concerning the biologie proper- 
ties of five resin materials are inconclusive. Further studies concerning the 
biologie properties are under way, as well as studies aimed at determining the 
influence of certain physical factors on the biologie response of the dental pulp. 
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SALIVARY BACTERIA. II. THE UREOLYTIC ACTIVITY OF 
MICROCOCCI ISOLATED FROM SALIVA 





ARNOLD J. SINGER, PH.D., Jersey City, N. J. 


RITING about dental caries in 1867, Dr. Smilie* stated, ‘‘I have found 

regular and sound teeth with a pearly whiteness secured by the friction of 
the natural dentifrices of tenacious food. slowly and thoroughly chewed, the 
liberated saliva washing away every adhesive particle rendering the mouth far 
more pure and desirable for osculatory union than those of the most beautiful 
belles of your cities with soup clogged teeth, and breath charged with fumes 
of fermentation and decay.”’ 

This was only one of many early reports relating to the phenomenon of 
dental caries. Even before Hippocrates. men had been trying to explain the 
pathology of caries by the so-called ‘‘Stagnation Theory,’’ and as early as 
the fifth century, B.c., Hippocrates felt that the pains in teeth were due to ‘‘the 
stagnation of depraved juices.’’ 

The many facets of the caries enigma have attracted myriads of investi- 
gators. The problem of dental caries has been approached from every aspect 
conceivable to these investigating legions, but the phenomenon of causation and 
the causative factor still remain undisclosed. In 1950, the Canadian Research 
Council had published a bibliography? on dental caries representing a compre- 
hensive survey of the published literature on caries since 1890. This bibliography 
contains 2,274 separate enteries. An additional 1,500 papers were examined but 
not ineluded as they were either duplications or reviews. This gives some idea 
of the complexities both of the published literature on the problem and the 
problem itself. 

In our laboratories, we have attempted to make some contribution to the 
total knowledge by studying some of the bacteriologic aspects of the oral flora. 
During a survey of acidogenic oral bacteria, an interesting organism was en- 
countered and studied in considerable detail. The organism, a micrococcus, was 
isolated on Snyder test agar (Difco) (bromeresol green agar) by an adaptation 
of the penicillin assay technique for counting lactobacilli.» 7 On this medium, dye 
absorption caused the lactobacillus colony to assume a green color while fermenta- 
tion of dextrose to acid produced a yellow halo around the colony. The colonial 
growth of the organisms dealt with in this report was sufficiently similar to 
colonies of lactobacilli to have caused difficulties in differentiation to trained 
observers. The only clear distinguishing feature between the colonies of micro- 
cocci and those of the lactobacilli was an absence of the halo around the former, 
indicating a lesser degree of acid fermentation as a result of dye inhibition. 


From the Research Laboratories, Amm-i-dent, Inc. 
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Description 

The micrococei were about 0.7 micron in diameter with considerable vari- 
ation in size and of variable gram positiveness. (Growth on gelatin media oc- 
curred in small, whitish, translucent, slimy colonies with no liquefaction. On 
agar, the colonies had a raised, yellow, glistening (butyrous) appearance. They 
produced acid but no gas from mannitol, sucrose, dextrose, lactose, and maltose, 
but did not hydrolyze starch. Some cultures decomposed urea to ammonium 
carbonate and ammonia. The micrococei resembled in many respects thus far 
studied that organism described in Bergey’s Manual as Micrococcus ureae, which 
has been isolated on several occasions from fermenting urine.* 


Saccharolytic Activity in Presence of Urea 


The behavior of the micrococci in the presence of urea was of considerable 
interest to us. In nutrient broth and peptonized milk media, enriched with 3 
per cent dextrose, the organism grew well, metabolized dextrose producing acid 
but no gas. However, when the dextrose-enriched media was modified by the 
addition of 2 per cent urea, the organisms hydrolyzed the dextrose and urea with 
an excess of the urea hydrolysates, causing a progressively increasing alkalinity 
over a period of six days. 

In view of the very considerable alkalinity produced by the micrococci in 
the presence of urea, the possible interference with the carbohydrate metabolism 
of the organisms by the urea was investigated. A Benedict’s reagent was deter- 
mined to be sensitive to 0.2 ml. of an 0.2 per cent dextrose nutrient broth and 
this dextrose concentration was added to the base medium. Micrococci ‘‘O,’’ ‘‘J,’’ 
‘‘R”’ isolated from saliva and Lactobacillus acidophilus were selected for further 
study. 

Nutrient broth and peptonized milk media, containing 0.2 per cent dextrose, 
were prepared. Half the tubes were further enriched with 2 per cent urea. The 
media was then inoculated from twenty-four hour cultures of micrococei ‘‘O,’’ 
“<J.”? “*R.’? and Lactobacillus acidophilus. After twenty-four and forty-eight 
hours, 0.2 ml. of culture was removed and heated with 5 ml. of Benedict’s reagent. 
After twenty-four hours ‘‘O,’’ ‘‘J,’’ and Lactobacillus acidophilus in nutrient 
broth were negative for dextrose and after forty-eight hours all cultures were 
negative for dextrose. 

These results indicate that urea does not interfere with dextrose metabolism 
by the organisms. 

Mixed Culture Reactions 


It was of further interest to determine the reaction of the ureolytie micro- 
eoeci when grown in mixed culture with Lactobacillus acidophilus. The growth 
and pH of these cultures were recorded at twenty-four hour intervals for a 
period of seventy-two hours. Subcultures were made after seventy-two hours to 
test for viability of the two microorganisms present. The results are given in 
Table I. 

From Table I it can be seen that the ureolytie micrococeus is capable of 
producing sufficient ammonia from the urea to neutralize in great excess all of 
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the acid from dextrose produced by its own metabolism and by that of Lacto- 
bacillus acidophilus. This work also demonstrated that both organisms grew 
well in-the presence of the urea. 


TABLE I. Errecr oF Pure AND MIXED CULTURE (MIcROcoccUS AND L. ACIDOPHILUS) 
GROWTH IN PRESENCE OF UREA 

- | ~ INITIAL* | 72 HOUR | . ORGANISM 

ORGANISM PH PII SUBCULTURE RECOVERED 


Micrococcus ‘‘O’? if 9.0 Growth Micrococcus ‘‘O’’ 
Micrococeus ‘‘ J’? f 9.0 Growth Micrococeus ‘‘ J’? 
L. acidophilus : 4.0 Growth L. acidophilus 


L. acidophilus L. acidophilus 
Micrococcus ‘‘O’?’ f 9.0 Growth Micrococeus ‘‘O’’ 


L. acidophilus L. acidophilus 
Micrococcus ‘‘ J’? J 9.0 Growth Micrococeus ‘‘ J’? 


*Media: Difco nutrient broth, 3.0 per cent dextrose, 2.5 per cent urea. 


The optimal concentration of urea for production of alkalinity was deter- 
mined. The results are shown in Table II. 


TABLE II. GROWTH AND ALKALINITY PRODUCED AT VARYING CONCENTRATIONS OF UREA 


Micrococcus ‘*O’’ | Micrococcus ‘‘ J’? 


YJ UREA | l Yo UREA 
CONCENTRATION| GROWTH | CONCENTRATION| GROWTH | 
4+ 
4+ 
4+ 
4+ 


~ 
jee) 





$2 PO PO pt 
vccaucorouncoun 


| 
OOOO ODO OHH 
CNNNPNHRHOWS 


1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 
5.5 


Rabat ates 





From the results in Table II it can be seen that the organisms are least 
inhibited in an environment containing less than 2 per cent urea, whereas 
maximum inhibition and alkalinity occurred in an environment of 3.0 to 5.0 per 
cent urea. However, in the urea concentration range of 2.0 per cent to 5.5 per 
cent, a pH of 9.0 or over was maintained with good to moderate growth. Since 
2 per cent urea supported optimum growth with a pH of 9.0, this concentration 
was selected for use in this study. 


Source of Ureolytic Activity 


In order to determine the mechanism of the ureolytie activity, forty-eight 
hour cultures of micrococci ‘‘O,’’ ‘‘J,’’ ‘‘R,’’ and Lactobacillus acidophilus 
were suspended in saline and centrifuged. The organisms were washed three 
times in saline by resuspending and centrifuging. The washed centrifuged 
organisms were then lysed and a sterile urea solution added. The tubes were 
stoppered with rubber stoppers from which were suspended strips of moistened 
red litmus paper. The liberation of NH, from the solution was noted by a change 
from red to blue in the paper. 
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Micrococcus ‘‘O”’’ and ‘‘J’’ contain an endocellular factor, probably urease. 
capable of converting urea into ammonia as indicated hy the change in the 
litmus paper. The litmus strips in the micrococeus ‘‘R’’ and Lactobacillus 
acidophilus tubes showed no color change after twenty-four hours, indicating the 
absence of a volatile alkaline factor. 


























(a) Le. acidophilus in dextrose (b) Micrococcus in dextrose 
solution solution 
9.0 9.0 
&.0 &.0 
7.0 %, 7-0 
6.0 6.0 
520 5.0 
4.0 4.0 
60 i120 150 60 126 180 
Time in Minutes Time in Minutes 
(c) Micrococcus in urea (4) L. acidophilus and Micrococcus 
solution in mixed dextroge-ureea golut ton 
9.0 9.0 
8.0 8.0 
"2, 7.0 % 7.0 
6.0 €.0 
5.0 5.0 
4.0 4.0 = a 
60 120 180 60 220 ict 
Time in Minutes Time in Minutes 
Fig. 1.—Environmental pH changes resulting from the effect of saccharolysis and urealysis by 


micrococci and lactobacilli. 


Further studies on the Seitz filtrates of all the cultures indicated no urea- 
lytie activity. 
Rate of Saccharolytic and Ureolytic Activity 
The rapidity of saccharolytie activity by lactabacilli has been reported 
numerous times in the literature. We therefore felt it worth investigating the 
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possible sequence of these two phenomena. It seemed possible that acidogenesis 
could precede urealysis in view of Stephan’s report on saccharolysis by plaque 
in a few minutes. On the other hand the two phenomena could occur coneur- 
rently with each neutralizing the other. The enviroment would then assume 
the character of that phase produced in excess. 

For these determinations, forty-eight hour cultures of the organisms in 
peptonized milk were used. A 25 per cent dextrose solution and 25 per cent urea 
solution were prepared and sterilized by filtration. The cultures and solutions 
were adjusted to pH 7.0 and then held at 37.5° C. The following series of 
mixtures were prepared: 


1. 4.0 ml. Lactobacillus acidophilus culture plus 36.0 ml. dextrose solution. 

2. 4.0 ml. micrococcus culture plus 36.0 ml. dextrose solution. 

3. 4.0 ml. micrococcus culture plus 36.0 ml. urea solution. 

4. 2.0 ml. Lactobacillus acidophilus and 2.0 ml. miecrococcus culture plus 
18.0 ml. dextrose and 18.0 ml. urea. 


The cultures and solutions were mixed in 50 mi. beakers and immediately 
immersed in a constant temperature water bath at 37.5° C. A glass electrode 
and calomel half cell were then immersed into the culture-solution mixture. The 
pH determinations were made electrometrically at fifteen-minute intervals on a 
Beckman Model G pH meter. The results are presented graphically in Fig. 1. 

From Fig. 1 it can be seen that in a solution containing dextrose the pH 
of the environment rapidly falls below pH 5.0 The micrococeus seemed to be as 
rapidly saccharolytie as lactobacillus and seemed to produce a constantly lower 
pH. On the other hand, a culture of the microcoecus introduced into a solution 
of urea produced a rapidly increasing pH that exceeded pH 9.0 in less than 
two hours. Finally, when cultures of Lactobacillus acidophilus and micrococcus 
were introduced into an environment containing dextrose and urea, the pH 
curve produced was asymptotic with that produced in an environment contain- 
ing urea alone, though slightly lower on the pH scale. 

It was then felt that the dilution of organisms obtained did not reflect an 
oral environment. Therefore, the work was repeated using an environment of 
concentrated culture to which was added as small a quantity of test solution as 
possible, which more closely approximates the conditions that might be en- 
countered in plaque where small amounts of dextrose would be introduced to 
large concentrations of bacteria. 

The procedure previously described was followed with 50 per cent dextrose 
and 50 per cent urea solutions. The culture-solution mixtures were made as 
follows: 


1. 36.0 ml. Lactobacillus acidophilus culture plus 4.0 ml. dextrose solution. 
. 36.0 ml. micrococcus culture plus 4.0 ml. dextrose solution. 
3. 36.0 ml. micrococcus culture plus 4.0 ml. urea solution. 
4. 18.0 ml. Lactobacillus acidophilus and 18.0 ml. micrococecus culture plus 
2.0 ml. urea and 2.0 ml. dextrose solution. 


The determinations also were made as previously described and are pre- 
sented in Fig. 2. 











SALIVARY BACTERIA, II 1573 


The results described in Fig. 2 indicate that the relative concentrations of 
culture to dextrose and urea only slightly influence the experimental observa- 
tions. Even where the sugar or urea is introduced into an established culture 
containing a large excess of active bacteria, the saccharolytic and ureolytic 





























(a) Dextrose solution in (b) Dextrose solution in 
L. a¢kdopbilug culture micrococcus culture 
9.0 9.0 
8.0 8.0 
7.0 7.0 
6.0 6.0 
5.0 5.0 
4.0 4, 
60 120 130 60 120 i80 
Time in Minutes Time in Minutes 
(c) Urea solution in (a4) Dextrose and urea solutions 
Micrococcus culture in mixed L. gcidophilug and 
micrococcus culture 
9.0 9.0 
§.0 8.0 
B7.0 inunvn—_— 
6.0 6.0 
5.0 5.0 
4.0 4.0 
60 120 180 60 120 180 
Time in Minutes Time in Minutes 


2.—Environmental pH changes resulting from the saccharolytic and urealytic action of 
micrococci and lactobacilli using concentrated cultures. 


activities progress concurrently with an excess of urea degradation products 
causing an alkalinity of the environment. 
Summary 


A ureolytie microcoeecus has been isolated from human saliva which has 
been studied in considerable detail. The biochemical reactions of the organism 
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have been studied and presented. The micrococcus is capable of splitting urea 
into ammonia even in the presence of carbohydrate. Apparently the metabolism 
of the carbohydrate and the urea proceed simultaneously, but the media remains 
strongly alkaline, indicating neutralization of the acid in excess. Even in the 
presence of Lactobacillus acidophilus, and presumably other acidogenic bacteria, 
the amount of ammonia produced by the micrococeus from the urea is more than 
enough to neutralize the acid produced by the acidogens in their carbohydrate 
metabolism. 

It has been further demonstrated that optimum concentration of the urea 
for growth inhibition and environmental alkalinity is from 3 per cent to 5 per 
cent in the environment. The ureolytie activity of the organisms is due to an 
endocellular enzyme, probably urease. 

We have also shown that the rate of saccharolysis and ureolysis is rapid. 
The maximum acidity or alkalinity is reached in about two hours with negligible 
changes in environmental pH thereafter. Our data also indicate that where a 
sufficient concentration of urea is present in the environment, the metabolism 
of dextrose introduced into the environment does not cause a drop in pH. 
Rather the saccharolytic and ureolytie activities proceed simultaneously with 
an excess of the urea metabolites completely neutralizing the sugar metabolites 
and rendering the environment alkaline. We have demonstrated that the ure- 
olysis is as precipitous as the saccharolysis, so that at no time is there an acid 
environment. 

The possible significance of these findings becomes apparent if one accepts 
the theory of acid erosion as a cause of dental caries.° Numerous workers in the 
field of oral pathology support the contention that the acidogenie oral flora is 
responsible for tooth decay. If this thesis is accepted, then the presence of this 
micrococcus in the mouth and econeentrations of 2 per cent to 5 per cent urea 
will produce a progressively alkaline condition, neutralizing acids formed by 
fermentation and so preventing acid erosion of the teeth. Further studies of 
the organism are under way. 


Conclusions 


A ureolytic micrococeus has been isolated from saliva which culturally and 
biochemically resembles Micrococcus ureae (Bergey). The organism is capable 
of hydrolyzing urea, producing an alkalinity of the environment. Optimal urea 
concentrations for growth inhibition and ureolysis are from 3.0 to 5.5 per cent. 
The presence of these concentrations of urea in the environment does not inter- 
fere with the normal enzyme functions of the bacteria involved. It has also been 
demonstrated that where urea and sugar are both present, the metabolism of both 
proceeds simultaneously with the ammoniacal metabolites of the urea neutralizing 
the acid metabolites of the sugar, maintaining an alkaline environment. 
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A PRELIMINARY CLINICAL REPORT ON CARIES CONTROL WITH 
A HIGH UREA AMMONIATED DENTIFRICE 





WiLuLiAM LerKkow!Irz, D.D.S., ANp Vincent I. VENTI, B.S., D.D.S. 
New York, N. Y. 

HE clinical evaluation of any caries control measure presents a particularly 

difficult problem to the investigator. There are so many variables that 
influence the results that large population groups would seem to be most de- 
sirable. However, with large population groups, the cooperation of each mem- 
ber is essential in order for results to be significant. Kerr and Kesel,® in their 
report on the clinical evaluation of a low urea ammoniated dentifrice, found 
that 105 of 310 control subjects had used some ammoniated dentifrice at some 
time during the experiment. This contributed an unexpected variable which 
could not be evaluated. 

Therefore to investigate the clinical effectiveness of caries control by a high 
urea dentifrice it was decided to use a small population where many of the 
experimental variables could be elimininated and the test treatment properly 
supervised. The investigators became interested*in the high urea dentifrice as 
a caries control measure because of the intriguing possibilities afforded by a 
therapeutic dentifrice. It is well recognized and has been reported that good 
oral hygiene is a prerequisite of caries control. It is also logical to assume that 
if the cleansing action of a dentifrice can afford the additional virtues of an 
effective therapeutic agent which somewhere breaks the sequence of the pathology 
causing the caries lesion, the advantages of oral hygiene are thereby enhanced. 

Numerous reports have appeared in the literature on the clinical and ex- 
perimental! aspects of ammoniated dentifrices.” *** Henschel and Lieber* 
reported a reduction of 40 per cent with a high urea dentifrice formula. Kerr 
and Kesel,® using clinical and roentgenographic examinations, found an 11.2 
per cent reduction in caries in a group using the low urea formula ammoniated 
dentifrice as compared to the test control group. 

There have also appeared in the recent literature several reports that 
indicate that urea is a unique compound in the oral cavity. One of us (W. L.)* 
reported that oral rinses with solutions of urea cause an elevation of the pH 
of tooth plaque required urea concentrations of at least 10 per cent. The work 
of Wainwright and Lemoine’? and Wachtl and Fosdick® also indicates that urea 
is a unique compound in the way it penetrates tooth enamel. It has been 
generally assumed that the virtues of urea lie in the ease with which it is 
hydrolyzed to ammonia. There have been numerous reports on the mechanism 
of this hydrolysis. 

The study was conducted at the Graham School, Yonkers, N. Y. The initial 
population consisted of 217 children of both sexes. The ages ranged from 5 to 
19 years. The mean age for the control group was 12.84 years and for the test 
From the Dental Sasastniet, Wentetiore Hospital. 
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sroup, 12.31 years. The children lived in cottages housing 20 to 25 in each. 
Hach cottage had a house matron who carefully supervised the activities of the 
children in her cottage. One of us (V. I. V.) made a weekly visit to the school 
and established a rapport with the children so that a wholesome professional 
relationship existed. During the period embraced by the present investigation, 
the natural population changes in the school reduced the initial experimental 
group to 120 children. However, the children who replace those who left will 
eventually complete the original test group. 

The entire population of the school lives under similar conditions. The diet 
for all children is the same and is prepared by the housemother. Therefore the 
dietary variations that influence a project involving children living at home 
were eliminated. Almost all of the children in the initial group had been in 
residence at the school for at least twelve months prior to the start of the experi- 
ment. During this year, all children had been using the same dentifrice, a 
wintergreen powder purchased by the school from a wholesale drug company. 

Most significant is that toothbrushing was supervised by the house parent 
twice daily, on arising and on retiring, which most closely approximates the 
customary practice of oral hygiene. The diligence of each child with oral 
hygiene was therefore under daily supervision and laxity could be easily over- 
come. 

The dental examinations preceding and during the experiment were made 
by one of us (V. I. V.), eliminating subjective variations in the identification of 
caries lesions. Clinical and roentgenographie examinations were made every 
six months. The dentifrice pastes were supplied in plain white tubes identified 
with a number, and all the children in any one cottage used the same dentifrice. 
Neither the examiner, housemother, nor children had any knowledge of the 
significance of the numbers, and both the ammoniated test and placebo control 
dentifrices looked and tasted exactly alike. 

The population was divided into a three-fourths test group and a one-fourth 
control group since it was felt that the caries experience of the control group 
should coincide with that of other groups on cosmetic dentifrice caries experi- 
ments. 


Results 

The results of the clinical and roentgenographic examinations showed prac- 
tically no difference between the test and control groups for the first two periods 
of the experiment. However, at the end of the third period a marked difference 
was noted in the attack rate of the two groups. This difference was consistent 
for all teeth, but the protection was most marked for the previously nonearious 
deciduous and carious permanent teeth. However, the attack rate in carious 
deciduous, nonearious deciduous, and carious permanent teeth was also reduced. 
The data are presented in tabular form in two ways. Table I presents the caries 
attack experience per child and Table II presents the caries attack experience 
per tooth. Table III presents the analysis for statistical validity of the data. 

Another interesting observation was on the curves of caries incidence in 
the test and control groups. These curves indicate that the caries incidence of 
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the control group is a fairly straight line representing a constant rate of caries 
attack for the test period. On the other hand, the caries incidence of the test 
group presents a eurve of diminishing proportions indicating a declining rate 
of caries attack for the test period. 


TAsbLe IT. Cartes ATTACK IN PERMANENT TEETH OF CONTROL AND AMMONIATED 
DENTIFRICE TEST GROUPS 


FIRST SIX-MONTH PERIOD | SECOND SIX-MONTH PERIOD | THIRD SIX-MONTH PERIOD — 











| No. | AT- | NO. | AT- | “| | wo. | at | 
NO, | CAVE | TACK Y NO, CAVI- | TACK Y/ NO. CAVI- | TACK % 
TEETIE TIES | RATE RED. TEETH TIES RATE RED. TEETH TIES aon | RED. 
Control 694 | 29 | 4.2 | 727; 21 | 2.9 | 730 | 22 | 3.0 | 
Test 1,874 | 65 3.5 | 16.7 | 2,013 | 58 | 2.9 0 2,036 | 25 | 12 | 60 





Statistical Analysis 


The data were analyzed by the method proposed by Hill® for determining 
the significance of a difference between two groups. In this experiment the 
S. E.* for each group of data was determined. The differences for the first year 
were not statistically significant. However, the observed reduction for the third 
six-month period was significant, as will be seen in Table III where the per- 
centages, differences, and standard errors of the differences are given for each 
eategory. In each ease, it will be seen that the difference is more than twice its 
S. E., which indieates a significant difference between the test and control 
groups. 


TABLE III. STATISTICAL SIGNIFICANCE OF PERCENTAGE DIFFERENCE BETWEEN GROUPS 























| STANDARD 
PER CENT PER CENT ERROR OF 
CATEGORY GROUP | INCIDENCE DIFFEREN CE DIFFERENCE | DIFFERENCE 
Total number cavities vs. | Control 71.0 
total population — — aa semen 5g : ~ ee 
“ | Test 28.0 | 43.0 60.8 | 9.4 
’ . . ts . a aes - ST 
Caries experience per i 
permanent tooth vs. Control 3.0 ; = = ad a 
total number perma- Test 1.2 1.8 60.0 0.7 
nent teeth | 
s —— as eee ——— os 
. . cia | | 
Caries experience per a 
peggy A Control 71.0 


individual vs. total ws : = — 
permanent teeth per | Test 28.0 43.0 60.8 | 13.2 
individual 


Discussion 


This preliminary report was prompted by the quite unexpected decisiveness 
of the results. Caries reduction has been reported with various prophylactic 
measures. Zander" found a thirty-five to sixty-five per cent reduction in caries 
with a penicillin dentifrice. In his experiment, he found the greatest protection 
in teeth previously decayed or filled, whereas the greatest reduction obtained 
with the high urea ammoniated dentifrice was observed with permanent teeth 
free from any pathology. 
are -(Where P; and P: are the percentage of the affected group 


*s. E. \ PiQ P:Q: jn each category and Q: and Q: are the percentage of the 
Ni N: nonaffected group in each category.) 
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The differences between the three six-month test periods also causes some 
speculation. This would seem to indicate that the ammoniated dentifrice is most 
effective-in protecting nonearious areas from attack but has little effect on the 
already initiated lesion. Thus for the first year of this caries study project, it is 
believed that caries lesions were observed that had already been established when 
the experiment started but were not macroscopically detectable. 

It is interesting to note the difference in this investigation and that re- 
ported by Fosdick. In his work on a cosmetic dentifrice, the reduction in caries 
was observed when the subjects brushed their teeth after meals. In this in- 
vestigation, the more customary practice of morning and night brushing was 
used and compared to a similar regime using a cosmetic or control placebo 
dentifrice. The reduction in earies incidence in the ammoniated dentifrice test 
group indicates that the therapeutic measures added by this dentifrice con- 
tributed a considerable advantage in earies control. 

There has been no observed effects on the oral mucosa of any of the chil- 
dren on the project. One of us (W. L.) had previously reported that the high 
urea dentifrice formula had no effect on the oral mucosa in a biopsy study. 
These observations were confirmed and demonstrated that daily use of an 
ammoniated dentifrice for a prolonged period of time has no effect on the 
oral mucosa. 

Summary 

This is‘an interim report of a three-year project on the effect of an am- 
moniated dentifrice with a high urea content on the caries prophylaxis. 

A marked reduction in caries experience was observed in the test dentifrice 
group. The greatest reduction occurred in previously noncarious permanent 
teeth, where a 60 per cent reduction in caries incidence in the test group versus 
the control group was observed. The caries reduction in all teeth, both deciduous 
and permanent and carious and nonearious, varied between 50 per cent and 
60 per cent. The reduction in caries incidence observed was obtained with the 
customary practice of twice daily brushing on arising and on retiring. 
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Professional News Items 


Tufts College Dental School 


The Third Annual Berkshire Conference in 
Periodontology and Oral Pathology 

The Division of Graduate and Post-Gradulate Studies of Tufts College Dental School 
will conduet the Third Annual Berkshire Conference in Periodontology and Oral Pathology 
at EHastover, a resort hotel in Lenox, Mass., June 15 to June 19, 1952. The conference will 
consist of four days of lectures, seminars, and panel discussions regarding clinical problems 
by outstanding teachers and clinicians in dentistry, medicine, and their related fields. 

Included among the faculty and subjects to be considered are: 

Col. Joseph L. Bernier, D.D.S, M.S., Chief of the Dental and Oral Pathology Section of the 
Armed Forces Institute of Pathology; Pathologist to the Registry of Dental and Oral 
Pathology. Histopathology of Oral Mucous Membrane Lesions Other Than Tumors. 

Louis Blatterfein, D.D.S., Assistant Professor of Denture Prosthesis, New York University 
College of Dentistry. Partial Denture Prosthesis and the Periodontal Problem. 

William Dameshek, M.D., Professor of Clinical Medicine, Tufts College Medical School; Senior 
Physician and Hematologist, New England Medical Center. Clinical Hematology. 

Irving Glickman, B.S., D.M.D., Professor of Oral Pathology and Periodoatology, Director of 
the Division of Graduate and Post-Graduate Studies, Tufts College Dental School. 
Present-Day Frontiers in the Periodontal Field. 

Herbert H. Kabnick, D.D.S., Formerly Associate Professor in Charge of Crown and Bridge 
Department, New York University College of Dentistry. Fixed Bridge Prosthesis 
and the Periodontal Problem. 

Samuel Charles Miller, D.D.S., Professor and Head of Department of Periodontia, New York 
University School of Dentistry. Psychosomatics in Periodontal Diagnosis. 

Stanley Robbins, M.D., Associate Professor of Pathology, Boston University School of 
Medicine; Associate Pathologist, Mallory Institute, Boston City Hospital, Boston, 
Mass. General Principles of Neoplastic Disease. 

Hamilton B. G. Robinson, D.D.S., M.S., Professor of Oral Pathology and Oral Diagnosis, Ohio 
State University. Oral Neoplasms. 

IIans Selye, M.D., Professor and Director of the Medical Institute of Experimental Surgery, 
University of Montreal. The General Adaptation Syndrome. 

Frederick Stare, M.D., Professor of Nutrition, Harvard University Medical School. Clinical 
Nutrition. 

John R. Thompson, D.D.S., Professor and Director of the Department of Orthodontics, 
Northwestern University ; Director of Northwestern University Cleft Palate Institute. 
Fundamental Principles Governing Orthodontic Periodontal Relationships. 

David Weisberger, M.D., D.M.D., Associate Professor of Dental Medicine, Harvard School of 
Dental Medicine; Chief of the Dental Department, Massachusetts General Hospital. 
Clinical Management of Oral Mucous Membrane Lesions Other Than Tumors. 

The curriculum is arranged so that the mornings and evenings are devoted to professional 
activities, with afternoons open for recreation. A special activities program is scheduled for 
the ladies. Tuition, $100. Room, board, and incidentals, $70 per person. For further 
information regarding this conference write: 

The Berkshire Conference, 
Tufts College Dental School, 
136 Harrison Ave. 

Boston 11, Mass. 


Cincinnati Dental Society 
The Cincinnati Dental Society takes pleasure in announcing that the Cincinnati Dental 
Society March Clinic Meeting and Children’s Dental Health Day will be held at the 
Netherland Plaza Hotel on March 28, 24, and 25, 1952. 
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The Third Mid-Atlantic States Seminar in Oral Medicine 

The Postgraduate Courses of the School of Dentistry of the University of Pennsy] 
vania is offering the Third Mid-Atlantic States Seminar in Oral Medicine at Skytop Club 
in Pennsylvania’s famous Pocono Mountains, on May 11 to 16, 1952. The general theme 
of the third seminar is concerned with the anatomy, function, and efficiency of the mastica 
tory apparatus and the application of this knowledge to clinical problems. An authorita 
tive Faculty has been selected and the contribution of each participant has been integrated 
for the most effective presentation. 

The clinicians include Dr. Oscar V. Batson on an anatomic review of the museles of 
mastication and the temporomandibular joint; Dr. William Branstad on diagnosis and treat 
ment of minor abormalities of the temporomandibular joint; Dr. Henry M. Goldman on 
application of the knowledge of abnormalities of the chewing apparatus as a cause of 
periodontal disease; Dr. Ernest R. Granger on recording condylar path and centric rela 
tion; the significance of this information in restorative and prosthetic dentistry; Dr. 
Richard 8. Manly on the efticiency of the chewing apparatus; and Dr. Robert E. Moyers on 
relation of abnormalities of the chewing apparatus to orthodontic problems. 

Attendance for participation is limited to members in good standing of the A.D.A., 
A.M.A., or similar or comparable groups. The fee for this seminar, including registration, 
lodging, and meals for five days is $250, Veterans who can furnish a satisfactory Certificate 
of Eligibility and Entitlement will receive a credit of $150 toward the total fee. Enroll 
ment is limited. Applications will be accepted in the order they are received. 

For further information write Dr. Lester W. Burket, Director, Postgraduate Courses, 
School of Dentistry, University of Pennsylvania, 4001 Spruce St., Philadelphia 4, Pa. 





New York University College of Dentistry Extensive Courses 
in Periodontia and Oral Medicine 
The Periodontia Department of New York University College of Dentistry offers a 
one-year full-time and a two-year half-time course in periodontia and oral medicine which 
include adequate training in all phases of the subject including ample practical application. 
Those interested may apply to the Chairman of the Postgraduate Division, New York 
University College of Dentistry, 209 East 23rd St., New York 10, N. Y. 





The New York Institute of Clinical Oral Pathology Celebrates 
Its One Hundred and Fiftieth Conference at the 
New York Academy of Medicine 


The New York Institute of Clinical Oral Pathology held its One Hundred and Fiftieth 
Monthly Conference in Hosack Hall at the New York Academy of Medicine, Oct. 29, 1951. 

Dr. Hans Selye, Professor and Director of the Institute of Experimental Medicine 
and Surgery, University of Montreal, delivered a lecture on the ‘‘General-Adaptation- 
Syndrome (Including the Actions of ACTH, Cortisone, and STH).’’ 

A dinner, which preceded the conference, was given in honor of the essayist, and 
was attended by 105 guests and members of the Institute. Included among the guests 
were presidents of the county medical and district dental societies of Greater New York; 
of the New York Academy of Dentistry; as well as the commanding dental officers of 
the Armed Forces of this vicinity. Dr. Lester R. Cahn, a member of the Council of the 
Institute, introduced the guests who were of the dental profession; Captain Kronmann, 
attached to Headquarters of the Third Naval District, introduced the guests who were 
of the Armed Forces; and Dr. Iago Galdston, Executive Secretary, Committee on Medical 
Information of the New York Academy of Medicine, Psychiatrist and Medical Historian, 
introduced the guests who were of the medical profession. 

Opening the scientific meeting, Dr. Percy T. Phillips, Trustee of the American Dental 
Association and member of the Council of the Institute, introduced Dr. Iago Galdston 
who acted as Chairman of the Conference. 

Dr. Hans Selye presented his lecture, illustrated by lantern slides and blackboard 
demonstrations, before an audience that filled Hosack Hall to its entire capacity. 

Ir. Nolan D. C. Lewis, Director of the New York State Psychiatric Institute, Dr. 
Ephraim Shorr, Attending Physician at the New York Hospital, and Dr. Lester R. Cahn, 
Associate Professor of Oral Pathology «' Columbia University, were the discussers. 
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preliminary report on use of, in treatment 
of traumatic swellings, 1515 
Hyperparathyroidism, primary, 925 (Abst.) 
Hyperplasia, gingival, in oral tumors, benign 
and malignant, 4 
Hypnosis, report of case of root resection 
performed under, 1158 
Hypogonadism, types of, in uses and misuses 
of sex hormones, 992 


I 
Impacted teeth, in principles and technique 
of exodontia, 18 


Incisor, upper lateral, case of replantation 
of; histologie study, 661 
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Infants, unerupted teeth of, vitamin A defi- 
ciency in, 1024 
Infection, acute dental, in diabetes, 1369 
oral focal, relation between eye and, 933 
(Abst.) 
post-operative respiratory, 1324 ( Abst.) 
residual periapical, investigation into, after 
pulp canal therapy, 1173 
Infections, dental, clinical use of antibiotics 
in, 762 
periapical, pathology of, 1044 
Injuries, facial, surgical treatment of, 127 
(B. rev.) 
Academy of 
1285 


Intra-osseous anaesthesia, 503 ( Abst.) 


International Oral Dynamices, 


Intubation, endotracheal, principles and tech- 
niques of, 369 

Irradiation, roentgen, effect of, upon cellular 
elements in human saliva, 89 

new usage of, in case of dental gran- 

uloma, 504 (Abst.) 

action of, on development of 

jaws, tooth germs, and salivary 

glands, 922 ( Abst.) 


therapy, 


J 


tumors of, résumé of 
diagnosis of, 1427 


Jawbones, roentgen 
Jaws, cysts of, 530 (Absts.) 

osteomyelitis of, 529 (Absts.) 
Journées dentaires de Paris, 895 
K 


Kaposi’s disease, 337 


L 


Lactobacilli, growth of, under various con- 
ditions of cultivation, 393 
Lactobacillus acidophilus, decalcification and 
discoloration of intact noncari- 
ous human tooth crowns by oral 
strain of, 388 
Lameilae, enamel, 787 
malignant, in and about mouth, 
simultaneous tourniquet or tem- 
porary ligation of both external 
carotid arteries for resection of, 
936 (Abst.) 
precancerous, of oral cavity; clinical and 
anatomopathologic considera- 
tions, 941 (Abst.) 
some chronic, of oral mucous membranes, 
treatment of, 422 
Letterer-Siwe’s and Hand-Schiiller-Christian 
diseases, relationship of eosino- 
philic granuloma to, 903 
Lichen planus? Erythema multiforme? 930 
(Abst. ) 


Lip, lower, congenital fistulas of, 709 


Lesions, 
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INDEX 


Lipidoses, diseases of cellular metabolism, 


1317 (B. rev.) 


Ludwig’s syndrome, 1523 

Lungs, odors excreted via, in fetor ex ore, 
119 

Lymphangioma circumscriptum of 
532 (Abst.) 

of hard palate, 533 ( Abst.) 

Lymphocytes, histochemical changes in, in 
acute inflammation in man, 936 
( Abst.) 


tongue, 


M 


Maladjustment, dietary, production of ar- 
teriosclerosis by, 268 
Malformations and deformities of jaws, 945, 

1348 (Absts.) 
congenital, in teeth and eyes in 
defectives, 945 (Abst.) 
Malocclusion in protrusion of mandible, func- 
tional retention in preangular 
resection for, 695 
Mandible, atrophy of, 1477 
prognathism of, new surgical method for 
correction of, 689 
Mandibular joint, diseases of, 147 (Absts.) 
teeth, and bones of skull of albino rat, 
beryllium rickets: its effect on, 
177 
proguathism, treatment of, with special 
reference to edentulous patients, 
680 
Masticatory apparatus, changes in, as cause 
of disturbances of auditory ap- 
paratus, 518 ( Abst.) 
cleft (or de- 


mental 


Maxilla, repair of acquired 
formity) of, 1363 
Medicine, dental, radiation therapy and, 739 
oral, 140, 514, 925, 1326 (Absts.), 38, 251, 
321, 422, 603, 739, 858, 991, 
1234, 1389, 1534 
Melanoma, malignant, in Negro, 943 (Abst.) 
of tongue, 941 ( Abst.) 
Méniére’s syndrome from dental granuloma, 
141 (Abst.) 
observations on vitamin deficiency as 
sausative factor; general dis- 
turbance, 1327 (Abst.) 
Meperidine (Demerol) (Isonipecaine), in na- 
ture of pain and action of 
analgesics, 332 
Mercurous chloride, use of, in root canal 
therapy, 1281 
Metabolism of alveolar bone, 924 (Abst.) 
Methadon, in nature of pain and action of 
analgesics, 333 
Metopon, in nature of pain and action of 
analgesics, 332 
Micrococei isolated from saliva, ureolytic ac- 
tivity of; salivary bacteria, 
1568 











SUBJECT 


Microradiography, critical study of, with 
special consideration of its use 
in dentistry, 503 ( Abst.) 


Mid-Atlantic States Seminar in Oral Medi- 
eine, Third, 1582 
Mikuliez’s disease of parotid glands, 515 


(Abst. ) 

Minnesota School of Dentistry, Sixth Annual 
Seminar, 801 

Mobility, tooth, periodontometry, method for 
measuring, 1220 

Moeller’s glossitis, in clinical pathology of 
tongue, 1315 


Molar, embedded, calcification of epithelial 


rests and portion of reduced 
enamel epithelium in _ tooth 
follicle of, 877 

teeth, third, dual transplantation of, 1214 


Molars, impacted mandibular third, various | 


techniques relevant to 


extrac- | 


tion of, in principles and tech- | 


nique of exodontia, 561 


maxillary third, in principles and tech- | 


nique of exodontia, 805 

third, 
technique, in principles 
technique of exodontia, 723 


mandibular 
and 


Moniliasis, oral—complication of aureomycin 
therapy, 1420 

Montefiore Hospital, lecture at dental depart- 
ment of, 1200 

Morphine, in nature of pain and action of 
analgesics, 328 

Mouth, pharynx, and nasal passages, eosino- 
philic granuloma of, 623 

Mucous membranes, oral, treatment of some 
chronic lesions of, 422 

Musculature, masticatory, asymmetrical polio- 

myelitie paralysis of, 38 

gravis, in neurologic disorders 

of interest to oral surgeon, 1412 


Myasthenia 


N 
Naevi pigmentosi, rapidly growing, of face, 
525 (Abst.) 
Nasal passages, mouth, pharynx, and, eosino- 
philic granuloma of, 623 


impacted—operative 


Nasopharyngeal region, odors arising from, | 


in fetor ex ore, 118 
Neomyecin, antimicrobial properties of 
( Abst.) 
Nerve, trigeminal, deep block anesthesia of 
maxillary and mandibular divi- 
sions of, 379 


517 | 


in differential diagnosis of dental pain, | 


1354 
Neuralgia, glossopharyngeal, contribution to, 
1351 (Abst.) 
incipient trigeminal, peripheral neurectomy 
as treatment for, 296 
treatment of, by 
1349 (Abst.) 


trigeminal, 


injection, | 


| 
| 
! 
| 
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Neuralgia, trigeminal—Cont’d 
(trifacial) paroxysmal (tic douloureux), 
in neurologic disorders of in- 
terest to oral surgeon, 1416 
Neuralgias, facial, 541 ( Abst.) 
in differential diagnosis of dental pain, 


1361 

Neurectomy, peripheral, as treatment for in- 
cipient trigeminal neuralgia, 
296 


Neurinoma of tonsil, 525 (Abst.) 
Neurologic disorders of interest to oral sur- 
geon, 1406 
symptoms, senile atrophy of jaws with, 
1482 


Neurological diseases of face, 537, 947, 1349 
(Absts. ) 
New Orleans Dental Conference, 1070 
of New Orleans Dental Association, 
676 
New York Institute of Clinical Oral Pathol- 
ogy, meeting of, 799, 1200, 1285 
University College of Dentistry, exten- 
sive courses in periodontia and 
oral medicine, 1200, 1285, 1476, 
1582 
Niacin deficiency, in clinical pathology of 
tongue, 1310 
Ninhydrin staining, frequency of, in enamel 


surfaces of completely un- 
erupted, undecalcified human 
third ‘molars in relation to 
problem of caries susceptibility, 
1451 
Noma of madagascar, 928 ( Abst.) 
review of, 1000 
therapy of, 519 (Abst.) 
O 
Obituary, Frank W. Rounds, 1075 
Odontogenie abscesses, 1342 (Abst.) 
tumors, pathogenesis of, 1262 
Odontoma formation, impacted maxillary 
cuspid with, 850 
Odontome, complex composite, occupying 


molar regions of right side of 
mandible, case of, 970 
cystic complex composite, 1343 ( Abst.) 
dilated composite, 668 
Odors, physiologic mouth, normal breath and, 
in fetor ex ore, 113 
Ohio State University, 109 
alumni- award, Brigadier General 
Osear P. Snyder receives, 800 
College of Dentistry, 675, 800, 1071 
postgraduate courses, 400 
postgraduate courses in orthodontics 
offered at, 479 
Operative dentistry, 501 (B. rev.) 
Oral aluminum penicillin in dental surgery, 
269 
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Oral—Cont’d 
cavity, superficial and deep tissues of, ex- 
cessive citrus juice consumption, 
clinical observations of its effect 


on, 858 

manifestations of psoriasis: case reports, 
48 

medicine, 149 514, 925, 1326 (Absts.), 


38, 251, 321, 422, 603, 739, 858, 
991, 1234, 1389, 1534 
Third Mid-Atlantic States Seminar in, 


475 
mucosa, diagnosis of cancer of, 985 
mucous membranes, treatment of some 


chronic lesions of, 422 
pathology, 133, 921, 1325 (Absts.), 128 
(B. rev.), 68, 463, 623, 787, 
877, 1024, 1160, 1262, 1427 
Academy of, sixth annual meeting of, 
1285 





American Academy of, proceedings of | 


fourth annual mecting of, 149 
scholarship in, 799 
roentgenology, 921 (Absts.), 1250, 1427, 
1549 
spirochetes, media and methods for separa- 
tion and cultivation of, 68 
surgery, 522, 936 (Absts.) 
operative, 2, 208, 275, 404, 546, 680, 
805, 949, 1077, 1201, 1353, 1477 
plea for conservatism in, 825 
tuberculosis, 239 
streptomycin therapy in, 1389 
tumors, benign and malignant, 2 
Orthodontics, preventive, 1348 (Abst.) 
principles of, 128 (B. rev.) 
Osteitis, residual, of alveolus of maxilla as 
eause of facial pain, 947 
(Abst. ) 


Osteoclastoma (giant cell tumor), extensive 


endosteal (central), of left side | 


of mandible, 972 
Osteoid osteoma, 133 ( Abst.) 
-osteoma of mandibular alveolus, 86 
Osteoma, case of, in child, 975 
of tongue, 134 (Abst.) 
Osteomyelitis, chronic traumatic, streptomy- 
cin in, 130 ( Abst.) 


yeneralized suppurative, of mandible, 732 | 
’ ? 


of jaws, 529 (Absts.) 
Osteoradionecrosis, complicating radiotherapy 
for intraoral cancer, problem of 
extractions in relation to, 1077 
Ovaries, in physiology of endocrine glands, 
609 


P 
ain, dental, differential diagnosis of, 1353 
following oral surgery, relief of, 1375 
nature of, and action of analgesics, 321 
Palatal 
skin tubes, 541 (Abst.) 


defects, extensive, repair of, with | 


Palsies, facial: indications for surgical re 
pair, 1350 ( Abst.) 


Palsy, typical one-sided, of lower lip, 537 


(Abst. ) 
Pancreas, in physiology of endocrine glands, 
610 


-apilloma, in oral tumors, benign and malig- 
nant, 3 
-aradentitis and paradentosis, 126 (B. rev.) 
-aralysis, asymmetrical poliomyelitic, of 
masticatory musculature, 38 
facial, due to fracture of base of skull: 
surgical therapy, 131 (Abst.) 
treatment of; symposium, 947 ( Abst.) 
twelfth and/or seventh cranial nerve, 
site of lesion in, 537 (Abst.) 
bulbar (glosso-labial-laryn- 
geal), in neurologic disorders of 
interest to oral surgeon, 1410 
Parathormone, corpus luteum, follicular hor- 
mone, and, comparative investi- 
gations concerning action of, 
on dental and osseous tissues, 
506 ( Abst.) 
-arathyroids, in physiology 
glands, 607 
-arotid gland, caleulus expelled from, 309 
papillary cystadenoma lymphomatosum 
of, 943 ( Abst.) 
tumors of, 938 (Abst.) 
-arotitis, acute, 1334 (Abst.) 
purulent, in botulism, 1342 (Abst.) 
Pathogenesis of odontogenic tumors, 1262 
-athologic condition, previously undescribed 
demonstrable, in exposed cemen- 
tum and underlying dentine, 
641 
considerations, in neurologic disorders of 
interest to oral surgeon, 1409 
Pathology, clinical, of tongue, 1287 (Collec- 


of 


progressive 


of endocrine 


tive rev.) 
oral, 133, 921, 1325 (Absts.), 128 (B. 
rev.), 68, 463, 623, 787, 877, 


1024, 1160, 1262, 1427 
American Academy of, proceedings of 
fourth annual meeting of, 149 
benign, of 
521 ( Abst.) 
Penicillin, experience with, in dental practice, 


Pemphigus, mucous membrane? 


931 (Abst.) 
in antibiotics—their mechanism of action 
and uses as_ anti-infective 


agents, 257 
oral aluminum, in dental surgery, 269 
preparations, given in large oral doses, 
absorption and clinical use of, 
919 (Abst.) 


Peptic ulcer, physiologic and therapeutic 
aspects of, 454 
Periapical infection, residual, investigation 


into, after pulp canal therapy, 
1173 
infections, pathology of, 1044 
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Periodontal disease, hyaluronidase in, 317 
treatment of, with vitamin E, 544 
( Abst.) 


pocket elimination, surgical procedure for; 
revised Crane-Kaplan technique, 
546 
gingivectomy and, 1136 
structures of albino rat, protein depriva- 
tion and, 578 
Periodontia, 317, 578, 1136, 1220 
course, Beth Israel Hospital, Boston, Mass., 
799 
postgraduate course in, 
pital, 674 
Periodontometry, method for measuring tooth 
mobility, 1220 


Beth Hos- 


Israel 


Periodontosis, new system of radical surgical 
treatment of, 543 (Abst.) 


Pharmacology and therapeutics, 269, 


355 
Pharynx, mouth, and nasal passages, eosino- 
philic granuloma of, 623 
Physiology of endocrine glands, 603 
surgical anatomy and, 53 


Pigmentation, oral, and method of removing 


it, 1012 
Pituitary, in physiology of endocrine glands, 
603 


Pityriasis rosea, oral lesions in, 927 ( Abst.) 

Plasmocytoma localized in jaws, 511 (Abst.) 

Plastic procedures, 541, 948, 1351 (Absts.) 
reconstruction of bony chin and late roent- 


gen results in use of wire 
suture, 543 (Abst.) 
Plummer-Vinson syndrome, in clinical pa- 


thology of tongue, 1314 


Poliomyelitie paralysis, asymmetrical, of 
masticatory musculature, 38 

Polyps, multiple, of buccal mucous membrane, 
466 

Pregnancy, teeth and gums in, 1333 (Abst.) 

‘*Pregnaney tumor,’’ so-called, relationship 
between granuloma pyogenicum 
and, 171 

Premolars, impacted mandibular, in principles 
and technique of exodontia, 950 

maxillary, in principles and technique of 

exodontia, 949 

Prescription writing and materia medica for 
dentists, 129 (B. rev.) 


Principles and technique of exodontia, 18, 
225, 275, 404, 561, 723, 805, 
949, 1496 

Procaine, clinical effectiveness of different 


concentrations of, for mandib- 
ular extractions, 383 

Professional news items, 108, 274, 400, 478, 
674, 799, 895, 1070, 1200, 1285, 
1475, 1581 

Prognathism, mandibular, treatment of, with 

special reference to edentulous 

patients, 680 
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INDEX 


Prognathism—Cont’d 
of mandible, new surgical method for cor- 
rection of, 689 
surgical treatment of, in two cases with 
edentulous mandibles, 1348 
( Abst.) 

Prosthetics, dental, neoplastic and inflam- 
matory tissue formation caused 
by, 505 ( Abst.) 

functional, 501, 1322 (B. rev.) 

Protein deprivation and _ periodontal 
tures of albino rat, 578 

Protrusion of mandible, functional retention 
in preangular resection for mal- 
occlusion in, 695 

Psoriasis, oral manifestations of; 

ports, 48 

implications 

(Abst. ) 

pain, in differential 

of dental pain, 1361 

Pulp canal therapy, investigation into resid- 
ual periapical infection after, 
1173 

dental, effect of self-curing resins on, 1563 
-dentinal junction, investigation into 
structure of, 925 ( Abst.) 

Pyribenzamine hydrochloride, local anesthetic 
properties of, 776 


Q 
review of literature, 110, 482, 896, 
1287 


struc- 


ease re- 


Psychiatric in dentistry, 517 


Psychogenic diagnosis 


Quarterly 


R 
Radiation burns, surgical treatment of, 1549 
therapy and dental medicine, 739 
Radicular cyst of mandible, 1108 


Radioactive iodine, treatment of lingual 
thyroid with, 140 (Abst.) 
Radioautography technique, direct tissue, 


permeability of dentine to Py» 

using, 1461 
Radiogallium, studies of, as diagnostic agent 
in bone tumors, 921 (Abst.) 
accurate buccolingual, proofs 
of, of an impacted mandibular 
third molar, in principles and 
technique of exodontia, 275 
Radiographic examination, in principles and 


technique of exodontia, 225 
intraoral dental, paralleling 
extension-cone technique’ in, 
1250 
Radiologie finding, unusual, apicoectomy fol- 
lowed by, 1531 
Radiology of teeth and jaws, 1320 (B. rev.) 


Radiograph, 


Radiography, 


Radiotherapy for intraoral cancer, problem 


of extractions in relation to 
osteoradionecrosis complicating, 
1077 


Reimplantation of posterior teeth after root 
filling, results of, 573 
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Replantation of upper lateral incisor, case 
of; histologic study, 661 

Research, 89, 388, 469, 891, 1180, 1465, 1568 
caries, bibliography on, 127 (B. rev.) 

Resection, preangular, functional 

in, for malocclusion 

sion of mandible, 695 


retention 
in protru- 


Resins, self-curing, effect of, on dental pulp, 
1563 
Resorption, idiopathic, of teeth, 512 (Abst.) 
tooth, of primary teeth, role of epithelial 
attachment in, 1444 
Restorative materials, some dental, antibae- 
terial properties of, 1180 
Retention, functional, in preangular resection 
for malocclusion in protrusion 
of mandible, 695 
Reviews of new books, 126, 501, 1317 
Roentgen diagnosis of tumors of jawbones, 
résumé of, 1427 
effect of, upon cellular ele 
ments in human saliva, 89 
Roentgenology, 503 (Absts.) 
oral, 921 (Absts.), 1250, 1427, 1549 
Root canal cultures, criticism of use of, in 


irradiation, 


evaluating antibiotic therapy, 
886 

therapy, use of mercurous chloride in, 
1281 


filling, results of reimplantation of pos- 
terior teeth after, 573 
resection performed under hypnosis, report 
of case of, 1158 
Rounds, Frank W., obituary, 1075 


Ss 
Saliva, distribution of proteolytic and acid- 
uric bacteria in, and in carious 
lesion, 469 
human, effect of rcentgen irradiation upon 
cellular elements in, 89 
in clinical pathology of tongue, 1309 
viscosity measurements, 1465 
Salivary bacteria; ureolytic activity of micro- 
cocci isolated from saliva, 1568 
glands, diseases of, 1342 ( Abst.) 
Scleroderma, in clinical pathology of tongue, 
316 
Sclerosis, multiple, in neurologic disorders of 
interest to oral surgeon, 1414 
Scurvy, severe, in adult male, 1331 (Abst.) 
Sebaceous glands and sebaceous gland-con- 
taining tumors of parotid 
salivary gland with considera- 
tion of histogenesis of papillary 
cystadenoma lymphomatosum, 
139 (Abst.) 
Seminar, Eighth Annual, for the Study and 
Practice of Dental Medicine, 
799, 1070 
Senile elastosis, 1007 
Sex hormones, uses and misuses of, 991 


SUBJECT 








INDEX 


Sialolithiasis, contribution to, 525 (Abst.) 


Sinus, maxillary, pain referred to teeth 
from, in differential diagnosis 
of dental pain, 1359 

Skeletal diseases, general, affecting jaws, 


1351 (Absts.) 
Skin detergents, some, study of effective- 
ness of, under conditions of 
use, 355 
Smoke, tobacco, and teeth, 1326 (Abst.) 
Southeastern Society of Oral Surgeons, 800 
Southern California Society of Oral Sur- 
geons, 480 


Spirochetes, oral, media and methods for 
separation and cultivation of, 


68 
Sprue, in clinical pathology of tongue, 1311 
Stomatitis and perléche due to dental 


plates; case for diagnosis, 929 
(Abst. ) 
human infection 
515 (Abst.) 
vesiculoerosive, treatment of, with aure- 
omycin troches, 1333 (Abst.) 
Stomatology, allergy in, 519 (Abst.) 
dermatology and, 1332 (Abst.) 
use of supersonies in, 934 (Abst.) 
and dihydrostreptomycin in 
antibioties—their mechanism of 
action and uses as anti-infec- 
tive agents, 262 
traumatic * osteomyelitis, 130 
( Abst.) 
therapy in oral tuberculosis, 1389 


vesicular, with virus of, 


Streptomycin 


in chronic 


fractures, transosseous wiring 
fixation of, 290 

Submaxillary gland, hard swelling of, in pre- 
liminary report on use of hy- 
aluronidase in treatment of 
traumatic swellings, 1519 

Sulfonamides, in antibiotics—their mechan- 

ism of action and uses as anti- 

infective agents, 256 


Subcondylar 


Supernumerary teeth, multiple, in cleido- 
cranial dysostosis, 25 
report of ease of, 1132 
Supportive treatment, 502, 919, 1324 


( Absts. ) 
Surgeon, oral, neurologic disorders of interest 
to, 1406 
Surgery, dentoalveolar, 1338 (Absts.) 
operative oral, 2, 208, 275, 404, 546, 680, 
805, 949, 1077, 1201, 1353, 1477 
oral, 522, 936 (Absts.) 
plea for conservatism in, 825 
Surgical anatomy and physiology, 53 
pathology of mouth, 1317 (B. rev.) 
technique, 130 (Absts.) 
treatment of radiation burns, 1549 
Swelling and trismus, use of microwave dia- 
thermy in dentistry for treat- 
ment of, 1113 
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Swellings, traumatic, preliminary report on 
use of hyaluronidase in treat- 
ment of, 1515 

Syringobulbia, in neurclogic disorders of in- 
terest to oral surgeon, 1411 


T 
Teeth, mandibular joint, and bones of skull 


of albino rat, beryllium rickets: 
its effect on, 177 


Temperature changes associated with acute 
alveolar abscess, 212 


Temporomandibular arthrosis, 147 ( Abst.) 

chloramphenicol, 
and, in antibioties—their mech- 
anism of action and 
anti-infective agents, 


Terramyein, aureomycin, 


uses 
263 


as 


treatment of various infections with, 516 
( Abst.) 
Testes, in physiology of endocrine glands, 
610 


and, 269, 355 

sinus, 144 (Abst.) 

posteroinferior cerebellar artery, in neuro 
logic disorders of interest to 
oral surgeon, 1413 


Therapeutics, pharmacology 


Thrombosis of cavernous 


Thyroid, in physiology of endocrine glands, 
607 

Tissue culture experiments, role of immature 
plasma cells, lymphoblasts, and 
lymphocytes in formation of 
antibodies, as established in, 
514 ( Abst.) 

granulation, effects of hypophysis, thyroid 
sex steroids, and adrenal cortex 
upon, 516 ( Abst.) 

response to fibrin and to fibrin plus throm 
bin, 1336 ( Abst.) 

Tissues, superficial and deep, ot oral cavity, 
excessive citrus juice consump- 
tion, clinical observations of its 
effect on, 858 

Tolserol for sedation prior to oral surgery, 
1246 

Tongue, clinical pathology of, 
tive rev.) 

discoloration of, and glossitis associated 
with use of aureomycin, tenta- 
tive methods for relief of, 1244 


1287 (Collee- 


Torulosis, histoplasmosis and, as causes of 
adrenal _ insufficiency, 145 
( Abst.) 
Transplantation, dual, of 
1214 
Traumatic mandibular bone cysts, 1160 
report on use 
treatment 


third molar teeth, 


of 


of, 


swellings, preliminary 
hyaluronidase in 


1515 


Trigeminal nerve, deep block anesthesia of 
maxillary 
visions of, 


and mandibular di- 


379 
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Trigeminal—Cont ’d 
neuralgia, incipient, peripheral neurectomy 
as treatment for, 296 
re-consideration of, 538 ( Abst.) 
Trismus, indurated swelling and, in prelimi- 
nary report on use of hyaluroni- 
dase in treatment of traumatic 
swellings, 1518 
partial, induration and, in preliminary re- 
port on use of hyaluronidase in 
treatment of traumatic swell- 
ings, 1519 
swelling and, use of microwave diathermy 
in dentistry for treatment of, 
1113 
Tuberculosis, oral, 239 
streptomycin therapy in, 1328 (Abst.), 
1389 
Tuberculous ulceration of hard palate; ex- 
cision and palatoplasty, 926 
( Abst.) 
Tufts College Dental School, 1581 
Division of Graduate and Postgrad- 
uate Studies, 1071 
Tumor growth, enzymatie factors in, 150 
of bone, benign giant cell, malignant de- 
generation of, 134 (Abst.) 
Tumors, basal cell; their nature and origin, 
941 ( Abst.) . 
benign oral, 531, 937, 1343 (Absts.) 
giant cell bone, 531 ( Abst.) 
malignant blood vessel, 535 ( Abst.) 
oral, 534, 940, 1343 (Absts.) 
mandibular, 139 ( Abst.) 
odontogenic, contribution to study of, 136 
( Abst.) 
pathogenesis of, 1262 
jaw, bilateral giant-cell, 
dence of, 198 
of jawbones, résumé of roentgen diagnosis 
of, 1427 
of mouth, jaws, and face, 126 (B. rev.) 
of parotid gland, 130 ( Abst.) 
oral, benign and malignant, 2 


of familial inci- 


U 
United States Air Force Dental Service; per- 
sonnel briefs, 1072 

Public Health Service, announcement of 
regular corps examination for 
dental officers, 1073 
University of Louisville, School of Dentistry, 
postgraduate course in anes- 
thesia, 676 
f Michigan, periodontal disease workshop 
of, 479 
Minnesota, School of Dentistry, 675 
Pennsylvania, School of Dentistry, 802 
postgraduate courses, 1073 


of 
of 


Uremia, in clinical pathology of tongue, 1316 
Ureolytic activity of microcoeci isolated from 
saliva; salivary bacteria, 1568 
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V 
Vincent’s infection, in clinical pathology of 
tongue, 1314 
Vitamin A déficiency in unerupted teeth of 
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The A.D.A. Relief Fund 
Asks Your Help 


The 1951-52 campaign for contributions to the American Dental 
Association Relief Fund was officially launched throughout the nation 
ox Oct. 15 with the mailing of the A.D.A. Relief Seals to all mem- 
bers of the dental profession. 


Because of the increasing amount of relief which must be pro- 
vided for needy dentists, the A.D.A. Council on Relief is asking 
every dentist to be even more generous this year in his contribution 
to the Relief Fund. 


Each contribution will be utilized to help those dentists who, 
because of illness or other unforeseen disaster, are unable to provide 
the bare necessities for their families and themselves. 


Last year, dentists throughout the nation contributed a total 
of $91,404.49 to the A.D.A. Relief Fund and the relief funds of their 
respective state dental societies. The average was approximately 
$1.40 for each member of the A.D.A. 


The National quota for this year’s campaign has been set at 
$100.000. Dr. Leo W. Kremer, chairman of the Council on Relief, 
expressed confidence that dentists throughout the nation would meet 
and exceed this quota. 


As in former years, the contribution will be divided equally 
between the A.D.A. Relief Fund, which pays one-half of all relief 
grants, and the Relief Fund of the state society of which the con- 
tributo: is a member. All contributions should be sent to the A.D.A. 
Relief Fund, 222 East Superior Street, Chicago 11, Illinois. 


This year, more than ever, the generosity of the dental pro- 
fession is needed, Dr. LeRoy M. Ennis, Association president, de- 
clared as he asked the help of every member of the A.D.A. in making 
this year’s fund drive a success. 


Relief grants are made under a perpetual trust established by 
the dental profession and supported solely by voluntary contributions. 
The trust can function only so long as it has the generous support 
of each dentist. 


As a result of your contribution, the distressed members of your 
profession can be assured that they will receive the assistance which 
they so urgently need. 


Mail your contribution now to the American Dental Association 
Relief Fund. 
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